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Department  of  Commebce, 

BuHEAu  OF  Fisheries, 
Washington^  October  11^  1915, 
Sir:  There  is  submitted  herewith  a  report  givinc  an  outline  re- 
view of  the  operations  of  the  Bureau  of  Fisheries  during  the  fiscal 
year  ended  Jime  30,  1915. 

PROPAGATION  AND  DISTRIBUTION  OF  POOD  FISHES. 
review  of  the  operations. 

The  scope  and  magnitude  of  the  Bureau's  operations  in  relation 
to  the  propagation  and  distribution  of  food  and  game  fishes,  and  the 
bearing  of  this  work  on  the  maintenance  of  the  fishery  resources  of 
the  nation,  are  indicated  by  the  following  table,  which  shows  an  out- 
put of  4,288,757,800  fish  and  ova,  an  increase  of  241,000,000  over  the 
preceding  year. 

The  increased  output  was  accompanied  by  a  diminished  unit  cost 
of  production  and  a  very  noteworthy  increase  in  the  number  of  fish 
reared  to  the  fingerling  and  vearling  stages.  As  improved  facilities 
are  gradually  provid^  at  the  various  stations,  in  accordance  with 
the  established  policy  of  the  Bureau,  the  rearing  of  certain  kinds  of 
fishes  will  be  further  and  further  extended,  and  the  effectiveness  of 
the  fish-cultural  work  will  thus  be  annually  augmented.  In  1915  the 
fish  distributed  as  fingerlings,  yearlings,  and  adults  numbered  over 
58,000,000,  an  increase  of  more  than  150  per  cent  over  1914,  made  up 
largely  of  salmons,  trouts,  and  basses. 

summabt,  by  species,  of  the  dlstbibtttion  op  fish  and  ova  during  the 

Fiscal  Yeab  1915. 


Species. 

Egg3. 

Fry. 

FingerlingSy 
and  admra. 

Total. 

^1ttnlli^uln 

1,666,793 

644,411 

200 

114,849 

65 

1,665.793 

Carp 

644,411 

Yelknv  fqickfT , , 

200 

114,849 
65 

Fredi-water  drum 

SImkI    

46,009,595 

4,851.000 

406.400,000 

92,350,000 

46,009,595 

AlewilB 

' 

4,861,000 

Whiteflab 

98,966,666 



504,300,000 

Lake  herring 

92,350,000 
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SUMMABT,  BT  SPBCIES,  OF  THK  DlSTBIBUTION  OF  FiSH  AND  OVA,  ETC. — CODtiDUed. 


Species. 

Bgg>. 

Fiy. 

FingerUngs, 
imdlidX. 

.' 

Total. 

BIlTer  nlmoo 

t,MI,2M 
84,466,78B 
3,155,000 

21,204,230 

44,554,802 

43,776,741 

11,758.500 

35,504,707 

2,259,113 

568.930 

1,804^13 

310,042 

58.430 

1,939,260 

2,756,062 

16,741,450 

8,666,255 

479,037 

25,906,572 

96,763,065 

Bloeback  salmon 

55,597,996 

Humpback  nlmoo 

12,237,537 

Dog  nlmoo 

85,504,707 

634,000 
2,022,900 

8,244.660 
2,144,875 

6,137,773 

Rainbow  trout 

4,736,795 

Atlantic  nabnon. . . 

1,804,313 

T^andloclced  ffahnon 

291,000 

140,015 

741,067 

Scotch  sea  trout 

58,430 

FiackCTM>tt«4  trout.   . . 

8,485,000 

4,784,067 

48,000 

8,093,745 

6,965,167 

10,158,317 

48,000 

Lake  trout 

12,860,000 
507,150 

14,500,000 
850,000 

35,294,723 
5,700,263 
6,900,000 
1,873,000 

51.238.468 

Brook  trout 

13,172,580 

Smelt 

21.400,000 

OrayllnK 

2,223,000 

SSSeB::::::::::::::::::::::::::::::::::::: 

1,800,900 
414,078 

81.  m 

1,431,850 

2,799,766 

87.846 

383 

104,287 

1,800.900 

Rockbass 

414,078 

653,170 
758,300 
185.000 

734,347 

Largemouth  black  bass 

2,190,150 

^^imMifff 

2,934,766 

Pike  and  pickerel ........  x 

87.846 

PIkepenih 

326,350,000 
19,000,000 

282,820,000 

195.267,000 

8,594,500 

161,980,000 

609,170.383 

Yellow  perch .•. 

214.371,287 

Striped  ban 

8,504.500 

White  perch 

17,850,000 

179,830,000 

Whlte^ 

2,825 
420 

2,825 

Yellow  bass 

420 

Cod 

200,133,000 

500,730,000 

26,814,000 

1.294.156.000 

4,847,000 

606,000 

194,670,000 

260,133,000 

PoUodc 

500,730.000 

Haddodc 

26,814,000 

Flounder 

1,294,156,000 

Mackerel 

4,847.000 

Tautoff 

606,000 

Lobstw 

8,779 

194,673.779 

Total 

536,260,143 

3,694,281,699 

58,215,962 

4,288,757,804 

No  material  changes  were  made  in  the  methods  heretofore  em- 
ployed ;  but  throu^  the  acqfuisition  of  additional  knowledge  of  the 
conditions  governing  practical  fish  culture  and  the  attainment  of 
greater  proficiency,  the  Bureau  was  enabled  to  further  develop  the 
resources  at  its  command,  extending  its  activities  into  new  fields  con- 
tiguous to  those  already  covered,  and  materially  increasing  its  oirt- 
put  over  that  of  any  previous  year  in  its  history.  In  attaining  these 
results  the  funds  available  were  not  greater  than  those  of  1914. 

While  there  were  slight  decreases  in  the  output  of  some  of  the 
fishes  propagated,  there  were  substantial  gains  in  some  of  the  more 
important  species.  A  partial  list  of  the  latter  class  includes  catfishes, 
whitefish,  Ikke  herring,  silver  salmon,  chinook  salmon,  dog  salmon, 
steelhead  trout,  rainbow  trout,  blackspotted  trout,  brook  trout,  crap- 
pies,  black  basses,  sunfishes,  pike  perch,  and  yellow  perch. 

The  output  of  the  hatcheries  devoted  to  the  marine  species  of  the 
North  Atlantic  coast,  the  commercial  fishes  of  the  Great  Lakes,  and 
the  migratory  food  fishes  of  the  Atlantic  coast  streams,  which  is  al- 
ways far  in  excess  of  the  rearing  capacity  of  these  stations,  was  de- 
posited on  the  natural  spawning  grounds  within  a  few  days  after 
the  hatching  of  the  eggs.  On  the  other  hand,  a  considerable  per- 
centage of  the  salmons,  trouts,  black  basses,  crappies,  sunfishes,  and 
catfishes  was  reared  to  the  fingerling  or  yearling  stage  before  being 
distributed. 
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The  comprehendve  scope  of  ihie  fish-cultural  work  is  shown  by  the 
fact  that  eg^  collections  and  hatching  operations  were  conducted  in 
82  States  and  Alaska,  while  the  distrilMttions  reached  every  State  and 
Territory.  The  larger  part  of  the  output  is  planted  in  public  waters 
on  tiie  initiative  of  the  bureau  or  on  the  recommendation  of  the  State 
authorities,  but  the  fishes  adapted  for  p<Mids,  smaller  lakes,  and  the 
minor  interior  waters  are  mostly  consigned  on  individual  applica- 
tions. The  di^^fibution  of  this  latter  class  of  fishes  involved  rauroad 
travel  aggregating  637,716  miles,  of  which  146,544  miles  were  cov- 
ered by  the  special  cars  of  the  Bureau  and  491,172  miles  by  detached 
messengers.  About  80  per  cent  of  the  railroad  transportation  was 
paid  for  at  varying  rates,  but  11^,665  miles  of  free  transportation 
were  afforded  bv  certain  companies  which  appreciated  the  advantage 
accruing  from  the  stocking  oi  waters  along  their  lines. 

Kecognition  of  the  value  of  the  Bureau's  efforts  in  maintaining 
and  increasing  the  fish  supply  of  public  and  private  waters  is  evi- 
denced by  the  widespread  interest  manifested  m  its  work  by  people 
in  all  sections  of  the  country.  The  feasibility  of  cultivating  fish  in 
ponds  on  farms  is  attracting  general  interest,  and  of  the  manv  thou- 
sand applications  for  food  and  g^e  fishes  received  during  the  ^ear 
fully  80  per  cent  called  for  species  suitable  for  stocking  artificially 
constructed  ponds  and  natural  inland  waters  of  small  area. 

Notwithstanding  the  fact  that  the  Bureau  is  annually  increasing 
its  facilities,  it  experiences  difficulty  in  meeting  the  constantly  grow- 
ing demand  for  nsh  to  stock  the  public  and  private  waters  of  the 
interior.  This  applies  with  j»pecial  force  to  the  black  basses,  crappies, 
sunfishes,  catfishes,  and  other  fishes  adapted  to  culture  in  pond^,  most 
of  which  are  not  susceptible  of  propa^tion  by  the  artincial  means 
employed  with  the  salmons  and  trouts,  but  must  be  produced  through 
the  natural  reproduction  of  brood  fish  carried  in  ponds. 

The  expansion  of  the  Bureau's  fish-cultural  operations  is  neces- 
sarily limited  by  the  funds  provided  and  the  numoer  of  experienced 
men  available  for  the  work.  Large  unproductive  and  potentially 
valuable  fields  for  the  enlargement  of  tiie  sabnon  operations  exi^ 
in  Alaska  and  the  Pacific  States;  more  extensive  fish-cultural  work 
is  demanded  for  the  maintenance  of  the  commercial  fisheries  of  the 
Xxreat  Lakes,  while  there  are  practically  unlimited  areas  in  the  Rocky 
Mountains,  Middle,  Western,  and  Southern  States  which  would  prove 
of  inestimable  value  for  fish  culture  were  funds  available  for 
developing  them« 

HATCHERIES    OPERATED. 

During  the  fiscal  year  1915  fish-cultural  operations  were  conducted 
at  50  permanent  hatcheries  and  at  76  subhatcheries.  auxiliaries,  and 
egg-collecting  staticms.  The  stations  which  have  oeen  undergoing 
construction  at  Louisville,  Ky.,  and  Orangeburg,  S.  C,  are  now  nearly 
completed,  and  some  fish-cultural  work  was  accomplished  at  each 
during  the  year.  One  new  station  has  been  added  to  the  service  by 
the  partial  completion  of  the  hatchery  at  Saratoga,  Wyo.,  which  will 
soon  be  in  condition  for  the  propagation  of  fish  on  a  small  scale.  A  site 
has  been  selected  for  a  fish-cultural  station  at  Springville,  Utah,  and 
an  appropriation  of  $50,000  has  been  provided  by  Congress  to  cover 
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the  purchase  of  the  necessary  land  and  water  rights,  construction  of 
buildings,  and  equipment.  A  topographical  survey  of  the  land  will 
be  made,  and  the  construction  of  the  station  will  begin  as  soon  as 
the  validity  of  the  title  to  the  property  can  be  passed  upon  by  the 
Department  of  Justice.  A  new  field  station  for  the  prosecution  of 
the  Pacific  salmon  work  was  located  during  the  year  on*Quiniault 
Lake,  in  the  State  of  Washington,  and  judging  from  the  results  of 
the  initial  year's  operations  the  site  will  he  desirable  for  the  establish- 
ment of  a  permanent  hatchery. 

The  major  hatcheries  operated  in  1915  may  be  conveniently  classi- 
fied as  follows.  Included  in  this  statement  are  some  leased  and  other 
complete  hatcheries  which  are  operated  as  auxiliaries  to  other 
stations. 


Location  and  diaracter  of  operations. 


Nnmber. 


Atlantic  rivers,  for  salmons,  shad,  striped  bass,  yellow  perch,  and  white  perch 

Paciflo  rivers,  for  salmons  and  steelhead  trout 

Great  Lakes,  for  whiteflsh,  cisco,  lake  trout,  and  pike  perch 

Interior  waters,  for  basses,  sunfishes,  crappies,  trouts,  etc 

Atlantic  coast,  for  ood,  haddock,  pMlock,  flounder,  and  lobster 

Total 


5 
12 

5 
25 

3 


50 


Following  is  a  list  of  the  stations,  with  the  subsidiair  stations 
thereunder,  the  period  of  operation,  and  the  species  handled.  The 
main  stations,  arranged  alphabetically ^^  are  those  for  which  a  per- 
manent personnel  is  provided  by  law,  or  which  are  operated  more  or 
less  independently.  In  some  cases,  however,  the  subsidiary  .or  aux- 
iliary stations  are  completely  equipped,  semi-independent,  and  quite 
as  important  as  the  head  station  to  which,  for  administrative  pur- 
poses, they  are  attached. 

FlSH-CULTUKAL   STATIONS   OPERATED  DURING  THE   FISCAL   YeAR  1915. 


Designation. 


Period  of  operation. 


Species  handled. 


Afognak,  Alaska 

uganik  Bay,  Alaska. 

Seal  Harbor,  Alaska. . 
Balrd.Cal 

Battle  Creek,  Cal...: 

Hombrook,Cal 


Mill  Creek.  Gal.... 

Baker  Lake,  Wash 

Birdsview,  Wash. 


Quhiiault,  Wash. 


Brinnon,  Wash 

Darrington,  Wash 

Day  Creek,  Wash 

Duckabosh,  Wash 

niabott  Creek,  Wash. 


Quilcene,  Wash. 
Sultan,  Wash... 


Battery,Md 

Boothbav  Harbor,  Me. 
Portland,  Me 


Entire  year 

June 

June-October 

Entire  vear 

Decemoer- April . 
December-May . . 


November-March . 

Entire  year 

do 


.do. 


December-March . 

Entire  year 

....do.. 

....do 

....do 


.do. 
.do. 


March-Hay 

Entire  year 

July-October;  May-June.. 


Blueback  and  humpback  salmnns. 
Blueback  salmon. 

Do. 
Chinook  and  silver  salmons. 

Do. 
Qiinook  and  sflver  salmons  and  rainbow 

trout. 
Chinook  salmon. 

Blueback,chinook.and  silver  salmons. 
Blueback,  chinook,  dog,  humpback. 

and  silver   salmons  and  steelhead 

trout. 
Blueback,  chinook,  and  silver  salmons 

and  steelhead  trout. 
Dog  and  silver  salmons. 

Do. 
Chinook,  dog,  and  silver  salmons. 
Dog,  humpback,  and  sflver  salmons. 
Chniook,  dog,  and  sflver  salmons  and 

steelhead  trout. 
Dog,  humpback,  and  sflver  salmons  and 

steelhead  trout. 
Chinook  and  sflver  salmons  and  steel- 
head trout. 
Shad,alewlfe,  whiteand  yellow  perches. 
Cod,  flounder,  haddock,  and  looster. 
Lobster. 
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Fi6H-OuLTUBAL  STATIONS  OPERATED  DvsiNo  THE  FISCAL  Yeab  1915 — CJontinued. 


DesigDation. 


Period  of  opentioo. 


Species  handled. 


;,Koiit. 


O'DeU  Creek.  Mont 

Meadow  Creek,  Mont 

Yellowstone  Park,  Wyo 

aear  Creek,  Wyo 

Columbine  Creek,  Wjro. 


Cub  Creek,  Wyo. 
Lake  Camp,  Wyo 
Pelican  Creak,  *- 

Bryans  Point,  Md 

Qipe  Vincent,  N.Y... 


^yo. 


Three  Mile  Bay,  NY 

Central  Station,   Washington, 

D.  C. 
aaokamas,  Greg 


Applegate,  Greg 

Big  White  Salmon,  Wash.. 

lUniois  River,  Oreg 

Little  White  Salmon,  Wash 
Rogue  River,  Greg 


Willamette.  Greg. 
Cold  Sprinm,  Ga 

Harris  Fond,  Ga.. 
Craig  Brook,  Me 


Entire  year. 


Mar.22-May4 

Mar.22-Mayl 

July-Sffiptember;  May-June. 

Julyl-2i;  June 

July  1-16;  June  14-30 

July  1-21;  June  4-30 

July  l-8ept.  10;  May  13-June  30 
July  1-16;  May  2l-jrune  30. . 

March^May 

Entire  year 


November.. 
Entire  year. 


.do. 


.do. 


do 

March 

Entire  year. 
do 


July-June.., 
Entire  year. 

do...... 

do 


Upper  Penobocot,  Me. 
Dulutn,  Minn 


Grand  Marals.  Minn 

Isle  Royal,  Mich 

Keweenaw  Point,  Mich. 

Marquette.  Mich 

Mui&ing,  Mich 

Ontonagon,  Mich 

Ed«nton,N:C 


Weldon,N.C. 
Erwin,  Tenn 


Gloucester,  Mass. 
Green  Lake,  Me.. 


Grand  Lake  Stream,  Me.. 
Homer,  Minn 


La  Crosse,  Wis. 


Leadville,Colo. 


Antero  Reservoir,  Colo , 

Cheesman  Lake.  Colo 

Edith  Lake,  Colo 

Engelbreehts  Lake,  Colo ... 

MosflTOve  Lakes,  Colo 

Smiths  Ponds,  Colo 

Northfield  Lakes,  Colo 

Stonewall  Lake,  Colo 

Turquoise  Lake,  Colo 

Weurngton  Lake,  Colo 

Woodland  Park  Lakes,  Cdo. 

Loolsville,  Ky 

Mammoth  Spring,  Ark. , 


Friars  Point,  Miss.. 


January  and  June . 
Entire  year 


Oct.  l-Dec.3 

Sept.23-Nov.21. 
Oa.4-Nov.21... 
Oct.l4-Dec.2... 
Oct.l4-Nov.l0.. 
Oct.l7-Nov.9... 
Entire  year 


April-May.. 
Entire  year. 


.do. 

.do. 

.do. 
.do. 


.do. 


.do. 


Apr.ll-May22. 
Apr.  7-Mayl6.. 
Oct.l6-Nov.  9.. 
Oct9-Nov.21.. 
Oct.  23-Nov.  20. 
Oct.  28-Nov.  25. 
Oct.  18-Nov.  1«. 
Apr.  15-May  15.. 
Oct.27-Nov.l7. 
Got.  1&-N0V.  10. 
Oct.  18-Nov.  16. 

Entire  year 

do.. 


July-December.. 


Blackspotte^,  brook,  lake,  rsiid»ew. 
and  steelhcMMl  trouts;  grayling;  ana 
landlocked  salmon. 
Grayling. 

Grayling  and  rainbow  trout. 
Blackspotted  trout. 

Do. 

Do. 

Do. 

Do. 

Do. 
Shad  and  yellow  perch. 
Brook  and  lake  crouts,  lake  herring, 

pike  perch,  and  whiteflsh. 
Lake  herring. 
Shad,  pike  perch,  and  yellow  perch. 

Blackspotted,  brook,  lake,  rainbow, 
and  steelhead  trouts;  Chinook  and  sil- 
ver salmons. 

Chinook  and  silver  salmons  and  steel- 
head  trout. 

Chinook  salmon. 

Chinook  and  sUver  salmons. 

Chinook  salmon. 

Blackspotted  and  steelhead  trouts  and 
Chinook  salmon. 

Shad. 

Black  bass,  catfish,  and  sunflsh. 

Catfish  and  sunflsh. 

Atlantic  and  humpback  sabnons,  brook 
and  Scotch  sea  trouts. 

Atlantic  salmon. 

Brook,  lake,  and  steelhead  trouts;  lake 
herring;  landlocked  salmon;  pike 
perch;  and  whiteflsh. 

Lake  herring  and  lake  trout. 

Lake  trout  and  whiteflsh. 

Lake  trout. 

Lake  trout  and  lake  herring. 

Lake  trout. 
Do. 

Black  bass,  shad,  sunflsh,  and  white 
perch. 

Striped  bass. 

Brook  and  rainbow  trouts,  large  and 
smallmouth  black  basses,  rock  bass, 
carp,  sunflsh,  and  sucker. 

Cod,  tlatflsh,  haddock,  lobster,  mack- 
wel,  and  pollock. 

Brook  and  lake  trouts,  humpback  sal- 
mon, landlocked  salmon,  and  smelt. 

Landlocked  salmon. 

Black  bass,  buflaloflsh,  carp,  catfish, 
orappie,  pike,  pike  perch,  small- 
mouth  black  bass,  and  sunflsh,  white 
heas,  and  yellow  p«-ch. 

Black  bass,  buffaioflsh,  carp,  catfish, 
crappie,  pike,  pike  perch,  sunfish, 
yellow  perch,  orodk  and  rainbow 
trouts. 

Blackspotted.  brook,  and  rainbow 
trouts  and  grayling. 

Rainbow  trout. 
Do. 

Brook  trout. 
Do. 
Do. 
Do. 
Do. 

Rainbow  trout. 

Brook  trout. 
Do. 
Do. 

Black  bass  and  sunfish. 

Large  and  smallmouth  black  basses, 
crappie,  rock  bass,  and  sunflsh. 

Black  oass,  catfish,  crappie,  rock  bass, 
andsunML 
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Fi«H-OuLTUBAL  STATIONS  Opbbated  Dxtking  THE  FISCAL  Yeab  1915— OoDtimied. 


I>Migll>tiOB. 


Fulodofopentlon. 


Species  handled. 


HAaehefter,  Iowa. . . 
Belleyue,  lofftra.. 


North  MeOregor,  lowm. , 


Nashua,  N.H.. 
Neosho,  Mo.... 


North  ville^lCich. 


Alpena,  lOdi.... 
Bayai3r,lCioli:. 
Bav  Port,  Mich. 
BeBc  Isle,  moll. 


Charity  Island.  Mich. . . 

Charlevoix,  Mich 

Detour,  Miofa. 

Detr^Mfcdi 

Fairpurt,  Midi 

Fraiflcfort,  Mich 

Manlstique,  Midi 

NanbinwaT.Mich 

St.  James,  Mich 

SanltSte.  Marie,  Mksh. 

Orangeburg,  8.  C 

Put-hi  Bi^,  Ohio 


Cleveland,  Ohio 

Kellys  Island,  Ohio. 
Middle  Bass.  Ohio.. 

Monroe.  Mien 

North  Bass,  Ohio. . . 

Port  Clfaiton,  Ohio. . 

Toledo,  OMo. 


Qulncy,  m.. 


St.  Johnsbury,  Vt.. 


Darting  Pond,  Vt. 
Holden,Vt 


LakeMltchen,Vt.... 
LakeTarltQO,N.H.. 

Orleans,  Vt 

SpeedweUPond,Vt.. 

Swanton,Vt 

San  Mtetsos,  Tex 

Spearflsh,  S.  Dak 


August-December. . . 
do 


Entires 
....do.. 


.do.. 


AprO-May 

jy>r.  17-21 

Nov.  9-21 

OM.2S-Deo.8... 
Oct.l4-Dec.2... 
Mhrdi-April.... 
Oct.l8-Nov.l»., 

April-May 

Oct.  2©-rov.  16. 

Nov.^14 

O0t.2©-Nov.25. 
Nov.  16-Dec.  12. 
Oct.  29-Dec.  1&. 

April-May 

Entire  year 

....do.: 


Nov.  29-Dec. «.. 
Nov.l4-Dec.8.. 
Nov.  14-Dee.  6.. 
Not.  &-Dec.lO., 

Apr.lfi-27 

Nov.  lO-Deo.8., 

Apr.9-a0. 

Nov.  14-Dec  9. 

Apr.S-28. 

Nov.  14-Dec.  9. 
Entin  3Fear 


.do.. 


July21-Dec29.. 
Entire  year 


July  1-Dec.  18... 

June  15-80. 

Apr.  15-Jtme  30. 
Oct.  21-N0V.8.. 

April-May 

Entire  year 


.do.. 


La  Plant  Lake,  S.  Dak 

Schmidt  Lakes,  S.  Dak. . . . 

Tupelo,  Miss 

White  Sulphur  Springs,  W.  Va. 


Woods  Hole,  Mass 
Plymouth.  Mab 
Waquoit.  Mass. 
Widclbrd.R.I 

Wytheville,Va... 


Oct.l5-Jan.  15.. 
Oct.20-Dec25.. 

Entire  year 

.....do.. 


do 

Nov.28-Jan.ll. 
Jan.  l-Apr.  15... 
Feb.  26-Apr.  6. . 
Entire  year 


Yes  Bay.  Alaska 

Ketdiikan  Creek,  Alaska. . . 


do 

September-October . 


Brook,  lake,  and  rainbow  trouts,  pfke 
peroi.  rock  bass,  large  and  small- 
montn  black  basses,  and  sunfish. 

Black  bass,  buifaloflsh,  carp,  catflsh, 
orapple,  drum,  pike,  sunnm,  white 
bass,  yellow  bass,  and  yellow  perch. 

Black  bass,  bofltuoflsh,  carp,  catflsh, 
orapple.  pike,  sunflsh,  white  bass, 
and  yellow  perdi. 

Brook  and  lalnbow  trouts,  landlocked 
salmon,  and  smallmouth  black  bass. 

Brook  and  rainbow  trouts,  black  bass, 
oram>ie,  rock  bass,  smallmouth 
black  bass,  and  sunflsh. 

Brook,  lake,  and  rainbow  trouts;  gray- 
ling; landlocked  salmon;  smallmouth 
j^iSbk  bass. 

Lake  trout  and  whiteflsh. 

Pike  perch. 

WhitSsh. 
Do. 
Do. 

Lake  treat  and  whiteflsh. 

Lake  trout. 

Pike  perch  and  whlteflsh. 

Lake  trout. 
Do. 
Do. 

Whlteflsh. 

Lake  trout  and  whitefldi. 
Do. 

Black  bass. 

Lake  herrtaur,  lake  trout,  pflce  perch, 
and  white^i. 

lAke  herrfaig. 

Whlteflsh. 
Do. 
Do. 

Pikepercfa  and  whlteflsh. 

Do! 
Do. 
Do. 
Do. 
Black  bass.  bufMoflsh,  carp,  crappie, 

catfish,  pike  perdt,  rock  bass,  strand. 

berry  oasSf  sunflsh,  yellow  bass,  and 

yellow  perch. 
Brook,  lake,  rainbow,  and  steelhead 

trouts,  landlocked    salmon,    small- 
mouth black  bass,  and  yellow  perch. 
Brook  trout. 
Brook,  lake,  and  steelhead  trouts,  and 

landlocked  salmon. 
Brook  trout. 
Smallmouth  blade  bass. 
Steelhead  trout. 
Brook  trout. 

Pike  perdi  and  yellow  perch. 
Blade  bass,  catflsh,  crappie,  rock  bass, 

and  sunflsh. 
Blackspotted,  brook,  lake,  Loch  Leven, 

and  rainbow  trouts. 
Brook  and  Loch  Leven  trouts. 
Brook  trout. 
Black  bass  and  sunflsh. 
Large  and  smallmouth  black  basses, 

brook  and  rainbow  trouts. 
Cod,  flatfish,  and  mackerel. 
Cod! 
Flatfish. 
Do. 
Brook  and  rafaibow  trouts;  large  and 

smallmooth  black  basses,  pike  perch; 

rock  boss;  and  sunfijh. 
Bhieback  salmon. 
Humpback  sahnon. 
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FISH-CUIiTURAL  RELATIONS   WITH   THE   STATES  AND  WXTK  1OBEI0N 

COTTNTRIES. 

The  Bureau  has  continued  and  extended  its  cooperative  relations 
with  the  State  fishery  authorities,  and  in  1915  allotted  large  numbers 
of  eggs  to  be  hatchea  under  State  auspices  and  considerable  numbers 
of  young  fish  for  planting  in  local  waters.  The  States  which  requested 
this  kind  of  aid  irom  the  Bureau  number  27  and  include  nearly  all 
that  are  engaged  in  practical  fish  culture.  A  list  of  the  Sta4)es,  with 
the  allotments  to  each,  is  shown  in  the  following  table: 

ALLOTMEirr  OF  Fish  and  Eggs  to  State  Fish  Ck)MMis8iON8  in  thb  Fibgai* 

Ybab  1915. 


State  and  spMieB. 

- 

fty. 

aSdtSSfti. 

California: 

Brook  trout 

100,000 

34,301,078 

497  240 

l,i>»,280 

200,000 

■Rainbow  trmit ...  

Sfl^iir  fnhnon. ..,-.,,--.,--,. ,„-.,,-.-, , . . .  _ 

Colotado:     * 

BlackspottBd  trout 

50,000 
600 

Brook  troat 

Datowarw, 

Ciappie 

Siin%h r . . . , T . T ....... , 

400 

MfAor  Bli^Pkspottfl^  tro>iit. .               

280,000 

Illinois: 

Black  bns 

4,450 
525 

Brook  trout 

Catfish 

11,000 
7,400 

Qram>ie 

Pike  perch 

15,000,000 

o-t—^aivr     

ifumisn 

^'S2 
3,300 

Yellowperch 

Tndlana:  PlBe  tmti^ 

3,000,000 

Iowa: 

Black  bns 

3,240 
5,000 

Cnpnle 

Plkepereh 

8,000,000 
K 

flnnlHh 

5,000 

ICaine: 

Brook  trout : 

100,000 
50,000 
100,000 

lAke  trout 

Landlocked  salmon 

Smelt 

5,000,000 

Massachusetts: 

T^mdlncked  salmon. .  .......  . 

15,000 

15,000,000 

210,000 

13,000,000 

lOyOOO^OQO 

3,000,000 

15,000 

20,400,000 

Pike  perch 

TiAiTYl>ov  trout . 

White  perch 

YeUowperoh 

Michiam:   ^^ 

Lake  trout 

T/fyvttookw]  salmon 

Plkepereh 

IflmiesotS^ 

Lake  trout 

100,000 

Steelhead  trout ^ 

100,000 
400,000 

Mtintana: 

Blackspotted  trout 

Lake  trout 

5,000 

whit^iA^h 

1,000,000 
2,000,000 

Nebraska: 

Pikeperdi 

Rainbow  trout 

20,000 
.  j% 

Nevada: 

Brook  trout 

50,000 
100,000 

30,000 
30,000 

Rainbow  trout . 

New  Hampshire: 

Brook  trout 

Landlocked  sahnon 
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Allotment  of  Fish  and  Eqos  to  State  Fish  Commissions,  etc. — CoDtinued. 


state  and  Bpedes. 

BfPi. 

Fry. 

^aduki. 

New  Jersey: 

Black  Dass 

5,125 
1,060 

Grapple 

Lairalocked  salmoii 

25,000 
100,000 
100,000 

Bt^hta^  trmit . .     , 

ft^inflfFh.      , 

2,000 

White  percb 

4,850,000 

8,000,000 

100,000 

100,000 
20,000 

YeUowpwch 

New  MexJooTBlackspotted  troat 

Lake  trout 

Ti4iiid1ookod  ff^itnnn. 

North  Dakota: 

Black  bass 

900 

GrauDie 

600 

Puce  perch 

5,000,000 
40,000 

247,450,000 
M,  840,000 

500,000 

3,100,000 

200,000 

Rainbow  trout 

Ohio: 

Plkeperoh 

Whiteflsh 

Oregon: 

BlackstMtted  trout 

51,100 

Bluebaok  ivalmon 

Rainbow  trout. ..-.  ,.,,,. -..x.r. r-..,,  ,.-.-         .  , 

Steelhead  trout 

27,379 

Pennsylvania: 

Lake  trout 

100,000 
24,5«0,000 

100,000 
100,000 

12,000 
200,000 

30,000 

5,000,000 

200,000 

400,000 
50,000 
75,000 

100,000 

9,200,000 
6,000,000 

700,000 
75,000 
60,000 
50,000 
75,000 

100,000 

Whit^rflsh 

Utah: 

Blacksootted  trout 

Rainbow  trout 

Vermont: 

r!hip<mk  salmon . . .  t  -  - , , , 

Lake  trout 

T/andlocked  salmon 

Smelt 

Steelhead  trout 

WasUngton: 

Blackspotted  trout 

Blueback  salmon 

iifUnbowtr«»?t-rr,  .., , 

Wisoonsbi: 

Laketrout — .  . 

Whitiiflffb        ^                                             *,,         " 

Blackspotted  trout 

Brook&out 

<^rayUng .,...-, , ,,..-. . 

Laketrout 

Rainbow  trout. t  . , . . . , ^ . , t , 

Bt^hff^)  trout 

Total 

518,460,503 

5,100,000 

417,560 

In  pursuance  of  the  policy  adopted  in  1914,  the  Bureau  is  referring 
to  the  proper  State  officials  all  applications  for  fish  not  native  to  a 
ffiven  State.  Moreover,  it  refuses  to  entertain  applications  for  such 
fishes  as  the  black  basses,  crappies,  sunfishes,  perches,  and  pikes  for 
deposit  in  any  of  the  Pacific  coast  lakes  or  streams  which  are  inhab- 
ited by  salmon  or  trout,  or  are  connected  directly  or  indirectly  with 
trout  or  salmon  waters.  This  policy,  which  commends  itself  to  all 
who  have  the  welfare  of  the  fisheries  at  heart,  has  received  the  in- 
dorsement of  the  fishery  authorities,  the  congressional  delegations, 
and  the  commercial  interests  of  the  States  concerned. 

In  compliance  with  official  requests  received  from  Porto  Rico,  Cuba, 
India,  and  Japan,  consignments  of  rainbow-trout  eggs  and  of  various 
species  of  pond  fishes  were  made  as  follows : 
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Shipments  of  Fish  and  Egos  to  Insular  Possessions  and  Fobeign  Counteier, 

Fiscal  Year  1915. 

Cknmtry  and  species. 

Eggs. 

Fingerlings, 
yearllncs, 
and  adults. 

Porto  Rkjo: 

Black  bass 

600 

ratfl*      . 

600 

Rock  bass 

1,200 
600 

Cul)a:  Black  bass 

1,000 

India:  Rainbow  trout 

40.000 
400,000 

jrapAn?  Rainbow  tront.     . 

Total 

440,000 

4,000 

PROPAGATION  OF  THE  PACIFIC  SALMONS. 

The  propagation  of  the  Pacific  salmons  is  the  most  extensive  and 
important  Dranch  of  the  fish-cultural  work,  and  the  expense  incurred 
consumes  about  one-third  of  the  total  appropriation  available  for 
fish  culture. 

Increased  facilities  are  annually  being  provided  at  all  the  Pacific 
coast  stations  for  the  rearing  of  salmon  to  the  fingerling  stage  before 
liberating  them,  and  it  is  the  policy  of  the  Bureau  to  reduce  the  out- 
put of  fry  and  increase  the  distribution  of  fingerling  fish. 

The  salted  flesh  of  the  salmon  captured  for  propagating  purposes 
having  been  found  to  be  a  wholesome  and  economical  food  for  young 
salmon,  tons  of  this  material  were  last  year  preserved  and  stored 
for  use  in  connection  with  the  rearing  operations  at  the  various 
Pacific  coast  stations.  Sun-dried  and  mila-cured  salmon  have  also 
been  experimented  with  but  are  found  to  be  inferior  to  the  salted  ar- 
ticle. The  salted  salmon  is  soaked  for  a  few  days  before  using  and  is 
then  placed  in  a  hand  press,  which  removes  salt  and  moisture,  and 
leaves  the  meat  soft  and  flaky.  Finally  the  material  is  run  through  a 
meat  chopper,  which  reduces  it  to  a  piilp.  As  the  young  salmon  take 
this  food  readily  and  thrive  upon  it,  its  use  will  go  far  toward  solving 
one  of  the  main  obstacles  in  the  way  of  extensive  rearing  operations, 
namely,  the  great  cost  of  food. 

The  genuine  progress  that  is  being  made  in  this  vitally  important 
matter  is  shown  by  the  fact  that  in  1914  the  number  of  reared  salmon 
liberated  was  5,764,000,  while  in  1915  the  number  was  28,642,000, 
of  which  nearly  90  per  cent  were  chinook  and  blueback  salmons. 

Although  three  years  have  elapsed  since  the  eruption  of  Moimt 
Katmai  in  June,  1912,  the  lakes  and  streams  on  Afognak  Island, 
Alaska,  still  contain  large  deposits  of  volcanic  ash  and  sand,  which 
greatly  interfered  with  fish-cultural  operations  during  the  summer 
and  fall  of  1914.  These  deposits,  constantly  drifting  with  the  cur- 
rents, formed  shifting  bars  at  the  mouths  of  the  rivers,  preventing 
the  ascent  of  salmon  to  the  spawning  grounds  or  diverting  their 
movements  to  other  waters  where  conditions  were  more  favorable. 
During  the  summer  months,  when  the  salmon  runs  were  on  and  high 
water  prevailed,  the  tributary  streams  became  so  badly  affected  with 
volcanic  adi  that  days  and  sometimes  weeks  were  required  for  the 
water  to  clear  to  any  appreciable  extent  after  the  floods  subsided. 

86497**— 17 2 
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The  first  blueback  salmon  made  their  appearance  in  the  bay  early 
in  June  in  fairly  large  nmnbers,  but  severe  storms  occurring  during 
the  middle  of  the  month  caused  the  water  to  become  thick  with  vol- 
canic ash;  this  drove  the  fish  to  sea  and  delayed  their  movements 
until  the  following  month,  when  they  appeared  in  Litnik  and  tribu- 
tary streams  in  greatly  reduced  numbers.  Despite  obstacles  of  this 
character  encountered  during  the  operating  season,  the  work  at  the 
Afognak  station  was  satisfactory,  the  output  for  the  year  1915 
amounting  to  942,250  frv  and  5,444,830  fingerling  blueback  salmon, 
and  224,000  fry  and  119,480  fingerling  humpback  salmon.  Of  the 
14,074,000  humpback  salmon  eggs  collected  12,500,000  were  trans- 
ferred to  the  Washington  stations  for  final  development. 

The  field  station  established  at  Eagle  Harbor,  Kodiak  Island,  in 
1914  proved  a  failure  and  was  abandoned,  but  on  account  of  improved 
conditions  affecting  the  run  of  salmon  in  contiguous  waters  the 
Uganik  field  station  was  operated  during  the  year  and  produced 
2,500,000  eggs.  Late  in  Jime,  1914,  after  careful  investigations  had 
been  made,  a  field  station  was  established  at  Seal  Bay,  on  the  north- 
east coast  of  Afognak  Island,  where  there  is  a  prospect  of  making 
.large  egg  collections. 

improvements  at  the  Afognak  station  during  the  year  consisted 
in  the  extension  of  the  tramway  to  a  point  on  Litnik  Lake,  whei*e  a 
small  wharf  was  constructed  to  facilitate  the  landing  of  launches  and 
small  boats,  and  the  construction  of  a  battery  of  12  rearing  ponds 
supplied  with  water  from  Ahuyon  Creek. 

Owing  to  a  decline  in  the  run  of  blueback  salmon  in  the  waters 
tributary  to  Yes  Bay,  Alaska,  there  was  a  material  decrease  in  the 
egg  collections  and  a  corresponding  reduction  in  the  output  of  fish 
from  the  Yes  Bay  hatchery,  which  was  smaller  than  in  any  year 
since  its  establishment.  ^Vhile  unfavorable  weather  conditions  and 
low  water  occurring  during  the  spawning  season  influenced  the  move- 
ment of  the  fish  to  some  extent,  it  is  believed  that  the  failure  of  the 
usual  large  schools  of  fish  to  reach  their  accustomed  spawning 
groimds  during  the  summer  and  fall  of  1914  was  due  primarily  to 
the  operation  of  more  traps,  in  which  a  large  percentage  of  the 
salmon  entering  the  bay  are  captured  before  the  fish  can  reach  the 
headwaters.  Tne  spawning  season  of  the  blueback  salmon  extended 
from  September  3  to  September  30.  Fishing  operations  were  con- 
ducted every  day  by  the  station  crew  during  this  period,  and  while 
no  fish  escaped  through  the  racks  and  few  spawned  in  the  river,  the 
total  yield  of  eggs  numbered  only  41,300,000,  as  compared  with 
49,050,000  in  1914,  66,125,000  in  1913,  and  72,000,000  in  1912. 

The  same  conditions  prevailed  in  Ketchikan  Creek,  where  a  field 
station  had  been  fitted  up  at  considerable  expense  for  conducting 
humpback  salmon  operations.  After  adequate  provisions  had  been 
made  to  intercept  the  spawning  fish  the  usual  large  run  of  humpback 
salmon  failed  to  appear,  and  consequently  no  eggs  were  secured. 

On  September  1  a  temporary  field  station  was  established  at 
Quadra  Bay,  and  2,600,000  eggs  were  obtained  and  transferred  to  the 
Ketchikan  station  for  development.  Large  numbers  of  salmon  were 
seen  in  Quadra  Bay,  but  storms  and  high  water  occurring  during  the 
operating  season,  and  lack  of  proper  equipment  to  cope  with  the 
situation,  necessitated  the  abandonment  of  the  work  before  all  of 
the  fish  could  be  overhauled. 
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As  a  result  of  the  year's  work  32,020,000  fry  and  3,175,000  finger- 
ling  blueback  salmon  were  distributed  in  local  waters,  and  3,000,000 
eyed  eggs  of  that  species  were  donated  to  the  Oregon  Fish  Commis- 
sion. All  of  the  humpbacic  salmon  eggs  after  being  eyed  were  trans- 
ferred to  the  Washington  stations. 

The  completion  of  the  electric  power  house  and  the  reconstruction 
of  the  bunK  house,  which  was  destroyed  by  fire  in  1914,  were  the 
fefttures  of  improvement  at  this  station. 

Substantial  gains  were  made  in  the  output  of  all  of  the  more  impor- 
tant species  handled  at  the  stations  in  the  Pacific  States,  and  the  work 
as  a  whole  was  attended  with  gratifying  results. 

At  the  Washington  stations  the  operations  for  the  year  were  very 
successful,  the  output  far  exceeding  that  of  any  previous  year.  The 
total  egg  collections  of  all  species  numbered  73,145,800,  which  pro- 
duced 65,408,680  fry  and  fingerling  fish,  exceeding  the  total  distribu- 
tions of  the  previous  year  by  16,500,000.  Of  the  total  egg  collections, 
19,565,000,  or  nearly  27  per  cent,  were  secured  at  the  field  station 
located  on  the  Dusewalhps  Kiver,  a  tributary  of  Hood  Canal,  4| 
miles  from  the  Duckabush  station,  which  was  operated  for  the  first 
time  in  1912.  The  work  of  the  station  is  addressed  to  the  propaga- 
tion of  the  silver  and  dog  salmons  and  the  steelhead  trout. 

While  there  was  a  slight  falling  oflF  in  the  output  of  steelhead  trout, 
the  distribution  of  blueback  salmon  at  the  Baker  Lake  station,  owing 
to  the  eflfectiveness  of  the  new  trap  installed  at  the  outlet  of  Baker 
Lake,  was  in  excess  of  7,200,000.  There  was  also  a  large  gain  made 
with  the  silver  salmon,  while  the  output  of  dog  salmon  from  the 
Duckabush,  Quilcene,  and  Brinnon  stations,  on  Hood  Canal,  was 
30,705,500  or  three  times  greater  than  in  1914. 

The  work  of  reconstructing  the  hatchery  building  and  bam  at  the 
Baker  Lake  station,  which  were  destroyed  by  fire  in  May,  1914,  was 
undertaken  during  the  spring  of  1915,  and  the  buildings  are  now 
nearing  completion.  Practically  all  of  the  fish-cultural  operations 
at  this  station  during  the  year  were  conducted  in  an  improvised 
hatchery  hastily  constructed  by  the  station  employees  with  the 
material  available. 

At  the  Duckabush  station  the  shore  line  of  the  river  opposite  the 
rearing  pond  system  was  protected  by  crib  work  and  rack,  to  prevent 
the  washing  or  the  banks  and  inundation  of  the  ponds  during  flood 
periods. 

At  the  Birdsview  station  the  old  hatchery  building  was  moved  to 
a  location  across  Grandy  Creek,  a  two-room  addition  was  made  to  the 
mess  house,  and  a  two-room  cottage  was  constructed  on  the  property 
recently  acquired  oppovsite  the  superintendent's  residence.  Extensive 
repairs  were  made  to  the  intake  dam  on  Grandy  Creek,  from  which 
the  water  supply  is  obtained. 

The  results  of  the  operations  conducted  at  the  field  station  located 
during  the  fall  of  1914  in  the  Quiniault  Indian  Reservation  were  very 
grati:tying,  and  from  the  experience  thus  far  gained  it  is  believed  this 
will  prove  a  very  valuable  field  for  the  establishment  of  a  permanent 
station,  blueback,  chinook,  and  silver  salmons  and  steelhead  trout 
being  round  in  the  Quiniault  Lake  and  Elver  in  plentiful  numbers. 
While  the  operations  were  conducted  in  an  experimental  way,  with 
crude  apparatus  and  limited  facilities,  the  output  of  the  station 
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amounted  to  3,558,591  blueback  salmon,  19,913  chinook  salmon,  198,- 
966  silver  salmon,  and  10,598  steelhead  trout.  An  outside  battery 
of  troughs  with  a  capacity  for  20,000,000  eggs  was  constructed  and 
supplied  with  water  tnrough  a  flume  from  a  spring- fed  stream  in  the 
vicinity.  A  small  three-room  cottage  with  unfinished  interior  was 
provided  for  the  foreman  in  charge,  and  at  the  close  of  the  year 
preparations  were  being  made  for  the  extension  of  the  hatching 
facilities. 

Increased  eflforts  and  generally  favorable  climatic  conditions  pre- 
vailing in  Oregon,  resulted  in  substantial  gains  in  the  output  from 
the  nine  stations  operated  in  that  State.  The  total  egg  collections 
of  all  species  numbered  70,392,674,  while  the  distributions  of  chinook 
salmon,  silver  salmon,  and  steelhead  trout  exceeded  that  of  last 
year.  An  enormous  run  of  chinook  salmon  in  Columbia  Kiver,  which 
characterized  the  season  of  1913,  again  made  its  appearance  in  the 
river  in  the  summer  and  fall  of  1914  at  the  stations  on  the  Big  White 
Salmon  and  Little  White  Salmon  Rivers,  and  47,695,000  eggs  were 
obtained,  or  3,466,000  in  excess  of  last  year's  take  at  the  same  points. 
The  handling  of  this  large  number  of  eggs  necessitated  the  installa- 
tion of  additional  hatching  equipment  and  the  shipment  of  large 
consignments  of  eggs  to  other  stations  for  development.  Eggs  of 
the  spring  nm  chinook  salmon  to  the  number  of  3,718,000, 
which  were  donated  by  the  Oregon  State  Fish  Commission,  were 
hatched  at  the  Clackamas  station,  and  the  fry,  reared  to  the  finger- 
ling  stage,  were  planted  in  Clackamas  Kiver,  with  a  view  of  im- 
proving the  spring  run  of  salmon  in  that  basin.  To  facilitate  the 
rearing  of  salmon,  a  battery  of  seven  cement  ponds  were  constructed 
at  the  Clackamas  station. 

Floods  occcurring  during  the  operating  season  destroyed  the 
racks  at  the  Upper  Clackamas  and  Rogue  Kiver  stations,  curtailing 
the  output  of  chinook  salmon  and  st^lhead  trout  in  those  fields. 
Gains  were  made  in  the  distribution  of  silver  salmon  where  this 
species  was  propagated. 

While  low  water  and  unfavorable  weather  conditions  somewhat 
interfered  with  the  movements  of  the  fish,  there  was  a  large  increase 
in  the  egg  collections  at  all  of  the  Caliiomia  stations,  amounting 
to  38  per  cent  in  the  chinook  salmon,  29  per  cent  in  silver  salmon, 
and  400  per  cent  in  rainbow  trout.  The  total  collections  of  all  species 
were  57,807,200,  more  than  double  those  of  the  previous  year,  while 
the  distributions  of  eyed  eggs,  fry  and  fingerling  fish  were  corre- 
spondingly large.  In  addition  to  5,000,0(X)  chinook  salmon  fry, 
9,053,635  fingerang  fish  of  this  species  were  liberated  in  local  waters, 
or  more  than  double  the  number  produced  last  year. 

The  largest  gains  were  made  at  the  Battle  Creek  and  Mill  Creek 
stations,  where  the  aggregate  egg  collections  numbered  considerably 
over  25,000,000.  The  summer  and  fall  run  of  salmon  in  the  McCloud 
River  was  light,  although  the  output  of  the  Baird  station  slightly 
exceeded  that  of  last  year.  At  the  Hombrook  station  the  taKe  of 
rainbow  trout  eggs  exceeded  expectations,  being  more  than  2,600,000. 
As  in  former  years,  the  egg  collections  exceeded  the  hatching  capac- 
ity of  the  Bureau's  stations  and  the  surplus  was  turned  over  to  the 
State  hatcheries  for  development. 

In  order  to  facilitate  the  handling  of  spawning  salmon  and  im- 
prove the  water  supply,  the  Hornbrook  hatchery  was  moved  to  the 


Digitized  by 


Google 


EBPORT  OP   THE  COMMISSIONER  OF  FISHERIES.  17 

north  side  of  Klamath  River,  and  an  undershot  water  wheel  28  feet 
in  diameter,  with  24  buckets,  was  installed  on  the  river  bank  5,350 
feet  above  the  hatchery,  the  water  being  conveyed  thereto  through 
open  flumes  and  ditches. 

FISH  PROPAGATION  ON  THE  GREAT  LAKES. 

At  the  Great  Lakes  hatcheries  the  results  of  the  work  with  the 
commercial  fishes  were  in  general  satisfactory.  While  storms  and 
sudden  ice  formation  hampered  fishing  operations  during  the  spawn- 
ing season,  the  losses  in  some  fields  were  in  most  instances  compen- 
sated for  by  imusual  success  in  others,  and  the  final  outcome  of  the 
collecting  season  was  an  aggregate  of  1,843,493,540  eggs  of  all  species 
handled  as  compared  with  1,634,591,880  during  the  corresponding 
season  of  1914.  Of  this  total  132,000,000  represented  eggs  of  the 
Cisco,  or  lake  herring,  the  bulk  of  which  were  secured  in  Lakes  On- 
tario and  Superior,  where  the  propagation  of  this  desirable  fish  was 
undertaken  by  the  Bureau  for  the  first  time  in  the  fall  of  1914.  The 
egg  collections  of  only  one  species — the  common  whitefish — fell  be- 
hind those  of  the  previous  year,  the  total  shortage  in  this  instance 
amounting  to  about  42,000,000.  The  take  of  lake-trout  eggs,  on  the 
other  hand,  was  over  8,000,000  in  excess  of  that  in  1914,  and  there  was 
a  small  gain  in  the  collection  of  pike-perch  eggs  over  last  year. 

The  lake-trout  work  in  Lake  Superior  opened  on  September  24, 
and  during  the  spawning  season,  which  lasted  59  days,  16,247,000 
eggs  of  good  quality  were  secured  and  transferred  to  the  Duluth 
hatchery.  This  stock  was  supplemented  later  by  the  receipt  of 
6,932,000  eggs  from  Lake  Michigan  fields,  but  for  some  reason  the 
latter  consignment  was  of  exceptionally  poor  quality.  On  reaching 
the  eyed  stage,  500,000  eggs  were  shipped  on  assignment.  The  re- 
mainder produced  14,715,000  young  fish,  which  were  distributed  dur- 
ing the  spring  on  the  spawnmg  grounds  where  the  brood  fish  were 
secured. 

The  initial  attempt  to  propagate  lake  herring  at  the  Duluth  sta- 
tion met  with  a  fair  measure  of  success  so  far  as  egg  collections  were 
concerned,  but  the  quality  of  the  eggs  was  impaired  by  unfavorable 
weather  conditions  during  the  spawning  season  and  oy  the  rough 
handling  to  which  the  fish  were  subjected  on  the  fishing  tugs  prior 
to  their  delivery  to  the  Bureau's  spawn  takers.  From  the  32,000,000 
eggs  laid  down  in  the  hatchery,  there  were  produced  only  9^750,000 
fry,  which  were  returned  in  April  to  the  spawning  grounds  m  Lake 
Siiperior. 

During  the  season  there  were  planted  in  sheltered  waters  of  Lake 
Superior  16,400,000  whitefish  fry,  which  originated  from  a  consign- 
ment of  25,000,000  eggs  transferred  to  Duluth  from  Lake  Erie  fields 
and  from  a  collection  of  810,000  eggs  made  near  Isle  Eoyal,  Mich.,  in 
the  course  of  the  lake-trout  operations; 

During  April  two  lots  of  pike-perch  eggs — one  of  12,000,000  fur- 
nished by  tne  Minnesota  Fish  Commission,  and  one  of  20,000,000 
green  eggs  transferred  from  the  Bureau's  Etetroit  station — were  re- 
ceived and  hatched  at  Duluth.  The  former  consignment  yielded 
4,000,000  healthy  fry,  but  the  remaining  eggs  were  of  such  poor  qual- 
ity that  only  3,450,000  fry  resulted  from  tnem.    All  of  the  pike-perch 
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fry,  as  well  as  426,000  voung  brook  trout  derived  from  eggs  pur- 
chased from  commercial  fish-culturists,  48,500  steelhead  trout  fry, 
and  23,500  landlocked  salmon  fry,  were  distributed  to  applicants  m 
'Minnesota  and  surroimding  States.  The  eggs  of  the  two  last-named 
species  were  transferred  to  Duluth  from  other  stations  of  the  Bureau. 

Lake-trout  eggs  for  stocking  the  MichigBin  hatcheries  were  ob- 
tained as  usual  from  Lakes  Michigan  and  Huron,  the  spawn-taking 
season  extending  from  October  18  to  November  25.  Field  stations 
established  at  the  customary  points  were  manned  so  far  as  practicable 
by  permanent  employees,  ana  experienced  men  were  temporarily  em- 
ployed to  assist  in  gathering  spawn  on  the  large  fishing  tugs,  while 
arrangements  were  made  with  fishermen  operating  gasoline  boats  to 
take  the  eggs  themselves.  The  weather  throughout  the  season  was 
stormy  and  at  times  the  wind  was  of  such  velocity  that  for  periods  of 
two  to  five  days  it  was  not  possible  to  attend  the  nets.  Notwithstand- 
ing this  handicap  the  season  was  one  of  the  most  successful  ever  ex- 
perienced, the  aggregate  egg  collections  being  66,424,000,  nearly 
14,000,000  in  excess  of  the  previous  year.  Of  this  stock  28,864,000 
green  and  eyed  eggs  were  used  to  fill  applications;  the  remainder 
were  incubated  at  the  Charlevoix,  Alpena,  and  Sault  Ste.  Marie 
hatcheries,  and  the  fry  were  liberated  in  the  immediate  vicinity  of 
these  stations  soon  after  hatching. 

The  gathering  of  whitefish  spawn  for  the  Michigan  stations  covered 
a  peri^  of  two  months,  beginning  October  14.  Field  stations  for 
Uie  purpose  were  located,  as  heretofore,  in  Detroit  River,  Saginaw 
Bay,  and  the  upper  part  of  Lake  Michigan.  Owing  to  unfavorable 
natural  conditions,  the  work  was  only  partially  successful.  Spawn- 
ing fish  were  notably  scarce  everywhere,  and  especially  was  this  true 
in  the  Saginaw  Bay  district,  ordinarily  accounted  one  of  the  most 
prolific  sources  for  whitefish  eggs.  The  work  in  this  field  was  also 
hampered  by  violent  winds  and  ice  formation,  which  made  it  im- 
possible for  some  of  the  fishermen  to  attend  their  nets  during  as  long 
a  period  as  nine  days  near  the  height  of  the  season.  The  whole  Sagi- 
naw Bay  field  is  so  much  exposed  that  successful  whitefish  work  is 
dependent  almost  entirely  on  weather  conditions. 

The  former  prolific  fishing  ground  at  Grassy  Island,  in  Detroit 
River,  which  has  been  available  for  the  Bureau's  operations  since 
1899,  has  now  been  destroyed  by  the  dredging  operations  of  the 
Government  for  the  opening  of  a  deep  waterway.  At  Belle  Isle, 
the  only  remaining  whitefish  field  in  this  river,  fishing  was  conducted 
under  the  supervision  of  the  State  warden,  who  sold  the  stripped  fish 
to  defray  the  expense  of  his  work. 

The  following  table  shows  the  field  stations  operated  in  Michigan 
waters,  the  period  of  operations,  and  the  number  of  whitefish  eggs 
secured  at  each : 


LocaUty. 


Season. 


Belle  Isle,  Detroit  River 

Charity  Island,  Saginaw  Bay 

Bay  Port,  Saeinaw  Bav 

Naabinway,  Lake  Michigan 

St.  James  and  Charlevoix,  Lake  Michigan. 


Total. 


Oct.25-Dec.8.. 
Oct.l4-Dec.2.. 


Number. 


27,340,000 
26,280,000 
N0V.9-N0V.2I....I         180.000 
Nov.l5-Dec.2....l    10,680,000 
Dec.  1-Dec.  18 {    35.000.000 

09,480,000 
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As  the  egg  collections  were  not  equal  to  the  available  hatching 
facilities,  the  shortage  was  made  up  by  the  transfer  of  117,800,000 
eggs  to  the  Detroit  hatchery  from  the  collecting  field  in  Lake  Erie, 
near  Monroe,  Mich.  An  assignment  of  6,000,000  was  deducted  from 
the  stock  on  hand  for  shipment  to  the  Wisconsin  Fish  Commission 
and  49,280,000  eggs  failed  to  develop.  On  reaching  the  eyed  stage 
the  162,000,000  constituting  the  remainder  were  subdivided,  70,000,000 
being  retained  at  Detroit,  and  the  remainder  forwarded  to  the  auxil- 
iary hatcheries  in  northern  Michigan,  to  be  hatched  in  connection 
with  the  lake-trout  eggs  elsewhere  referred  to. 

Pike-perch  egg  collections  in  Michigan  waters  were  confined  to  the 
field  on  Bay  City,  in  Saginaw  Bay,  the  work  extending  over  the 
last  half  of  April  and  yielding  102,600,000  eggs.  Of  these  20,000,000 
were  shipped  green  to  the  Duluth  hatchery  and  12,500,000  fry  Wej-e 
hatched  and  planted  in  various  waters  in  the  State. 

The  whitefish  propagation  in  Lake  Erie  was  satisfactory.  A 
scarcity  of  fish  occurred  in  the  Put-in  Baj  field,  and  there  was  a 
shortage  in  the  catch  at  Monroe  Piers,  owing  to  the  destruction  of 
some  of  the  fishermen's  nets  by  floating  fields  of  ice  at  the  height  of 
the  spawning  season.  The  take  of  eggs  in  all  other  fields  in. this 
lake  was  greater  than  ever  before,  and  the  yield  from  some  of  them 
was  twice  that  of  the  preceding  year.  While  the  aggregate  egg  col- 
lections, amounting  to  479,290,000,  were  nearly  10,000,000  less  than 
in  1914,  their  quality  was  so  good  that  there  was  a  decided  increase 
in  the  whitefish  output  of  the  Put-in  Bay  station.  The  superior 
quality  of  the  eggs  is  attributed  partly  to  the  supervision  of  the 
operations  of  the  commercial  fishermen  by  the  Michigan  fish  wardens, 
who  were  constantly  on  the  grounds  during  the  spawning  season,  and 
partly  to  a  change  in  the  method  of  handling  unripe  feh.  Hereto^ 
fore  it  lias  been  customary  to  hold  large  numb^  of  immature  white- 
fish  in  pens  on  the  spawning  grounds  for  the  ripening  of  their  eggs, 
and  it  has  been  noted  that  a  considerable  per  cent  of  the  fish  so  held 
became  affected  by  a  condition  known  as  "plugging,"  whereby  no 
eggs  were  secured  from  them.  This  year  it  was  oetermined  to  place 
no  fish  in  the  pens  until  they  were  nearly  ready  to  spawn,  and  the 
results  of  this  change  in  method  were  clearly  apparent,  the  eggs  not 
only  being  of  a  finer  grade  but  the  average  yield  per  fish  being  larger 
than  under  the  old  system.  The  output  from  the  Put-in  Bay  station 
included  shipments  of  green  and  eyed  eggs  to  the  numbei*  of  235,- 
700,000  and  the  liberation  of  209,000,000  vigorous  fry  in  the  waters  of 
Lake  Erie. 

Incidental  to  the  whitefish  operations  6,930,000  lake  herring  eggs 
were  taken  and  hatched,  the  output  of  fry  numbering  3,400,000. 

Notwithstanding  the  fairly  good  results  obtained  with  the  pike 
perch  in  Lake  Erie,  as  regards  both  quality  of  eggs  and  number 
secured,  the  collecting  period  was  the  shortest  every  known  in  Lake 
Erie.  Weather  conditions  in  the  early  spring  were  all  that  could  ,b^ 
desired,  thus  pennitting  of  the  installation  of  fishing  and  spaWn-^ 
taking  apparatus  in  advance  of  the  season;  and  while  brood .§^| 
appeared  in  plentiful  numbers  near  the  beginning  of  April,  jnone^ip, 
spawning  condition  were  taken  until  the  middle  of  the  month.  .6e*r 
tween  that  time  and  the  end  of  the  season,  which  lasted  15  days,  eggs 
to  the  number  of  511,715,000  were  taken,  the  majority  being  obtained 
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in  the  Port  Clinton  and  Toledo  fields.  Of  these  collections  305,450,000 
green  and  eyed  eggs  were  furnished  for  stocking  various  State  and 
national  hatcheries,  and  the  remainder  produced  56,400,000  fry  for 
local  distribution. 

Under  different  management  fish-cultural  operations  were  con- 
ducted on  a  more  extensive  scale  than  formerly  at  the  Cape  Vincent, 
N.  Y.,  station,  resulting  in  a  material  increase  in  the  output  of  the 
commercial  fishes  of  Lake  Ontario.  A  cooperative  arrangement  was 
effected  with  the  New  York  Conservation  Commission  for  the  col- 
lection of  eggs  of  the  whitefish,  lake  herring,  and  lake  trout,  and 
new  fields  were  located  and  operated  during  the  season.  The  Bureau 
was  accorded  the  use,  without  cost,  of  the  traps  and  nets  owned  by 
the  State,  and  in  a  number  of  instances  spawn  takers  who  had  been 
in*  the  service  of  the  State  for  a  number  of  years  were  temporarily 
employed  bv  the  Bureau  to  take  eggs  for  the  Cape  Vincent  station 
after  the  State  hatcheries  had  been  filled.  After  a  thorough  in- 
vestigation of  the  various  fields,  it  was  decided  that  eggs  of  the 
whitefish,  lake  herring,  and  lake  trout  could  be  procured  on  a  more 
economical  basis  by  purchasing  from  commercial  fishermen  on  the 
same  basis  that  was  paid  by  the  State,  namely,  50  cents  per  quart. 

The  collection  of  whitefish  eggs  was  imdertaken  at  Three  Mile  Bay, 
N.  Y.,  at  fisheries  operated  in  the  vicinity  of  the  Cape  Vincent  sta- 
tion, and  at  the  Fulton  Chain  Lakes,  at  Old  Forge,  N.  Y.  The 
work  was  conducted  in  cooperation  with  the  State  employees.  The 
egg  collections  at  these  points  numbered  18,354,000,  the  largest  part 
oi  them  being  from  Fulton  Chain  Lakes,  where  16,254,000  were 
obtained.  The  number  of  fry  hatched  was  18,000,000,  which  were 
planted  in  Lake  Ontario  in  the  vicinity  of  Cape  Vincent. 

Lake  herring  eggs  to  the  number  of  32,650,000  were  secured  in  the 
vicinity  of  Three  Mile  Bay,  N.  Y.,  and  51,350,000  from  Great  Sodus 
Bay,  at  Sodus  Pomt,  N.  Y.    These  eggs  yielded  79,200,000  fry. 

Lake-trout  operations  were  conducted  at  Charity  Shoals  and  Stony 
Island,  N.  Y.,  and  at  Horse  Shoe  Island,  Amhurst  Island,  and  Pigeon 
Island,  Canada.  Severe  winds  prevailed  during  the  entire  spawning 
season,  but  the  results  of  the  work  were  good. 

Early  in  the  spring  new  fields  for  the  collection  of  pike-perch  eggs 
were  located  at  Black  Lake,  near  Pope  Mills,  N.  V.,  and  on  the 
Oswegatchie  River,  at  Ogdensburg,  N.  Y. ;  and  while  the  work  was 
conducted  on  an  experimental  basis  the  outcome  was  satisfactory,  a 
total  of  17,150,000  eggs  being  secured. 

There  were  transferred  from  other  stations  to  Cape  Vincent  for 
development  4^00,000  eyed  lake-trout  eggs  and  50,000,000  green  pike- 

Serch  eggs.    The  frv  produced  from  all  the  species  propagated 
uring  the  year  numbered  141,530,000. 

A  peculiarly  favorable  combination  of  natural  conditions  existed 
during  the  spring  in  the  vicinity  of  the  Bureau's  Swanton  station  on 
Lake  Champlain,  and  the  work  accomplished  there  in  the  propaga- 
tion of  pike  perch  was  the  most  successful  in  its  history.  The  water 
in  the  lake  prior  to  and  during  the  spawning  season  was  so  low  that 
it  was  impossible  to  utilize  the  inclosure  prepared  last  jear  for  the 
holding  of  immature  pike  perch  to  ripen,  but  under  the  circumstances 
there  was  no  necessity  for  its  use. 

Brood  fish  in  very  lar^e  numbers  congregated  early  in  spring  at  the 
mouth  of  the  Missisquoi  Biver,  on  which  the  station  is  located,  and 
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as  the  surrounding  marshes  where  they  usually  spread  out  were  dry, 
they  ascended  the  main  river,  where  seining  conditions  were  all  that 
could  be  desired.  As  a  result  of  five  days'  fishing— ^from  April  14 
to  18,  inclusive — enough  ripe  fish  were  seined  from  the  river  to  more 
than  fill  the  Swanton  hatchery  to  its  capacity,  and  it  became  neces- 
sary to  discontinue  the  work  at  a  time  when  the  run  of  fish  was 
apparently  at  its  height.  Eggs  to  the  number  of  382,800,000  were 
taken,  of  which  75,400,000  were  forwarded  direct  from  the  spawning 
field  to  other  stations — 15,000,000  to  the  Massachusetts  Fish  Com- 
mission and  the  remainder  to  the  Cape  Vincent  hatchery  of  the 
Bureau.  The  percentage  of  fertility  of  the  eggs  hatched,  namely, 
48.7,  was  not  quite  equal  to  that  of  the  preceding  year,  but  it 
was  remarkably  high  when  one  considers  the  crowded  condition 
of  the  hatchery  and  the  short  space  of  time  in  which  the  eggs  had  to 
be  handled.  In  returning  the  fry  to  the  lake  special  efforts  were 
made  to  spread  them  over  as  wide  a  territory  as  possible,  and  in 
order  to  more  effectively  accomplish  this  one  of  the  Bureau's  cars 
was  utilized  for  the  distribution,  consignments  being  delivered  to 
interested  parties  at  various  places  along  an  extended  portion  of  the 
lake  front 

PROPAGATION    OF   MIGRATORY  FISHES  OF  THE   ATLANTIC   STREAMS. 

A  general  falling  off  occurred  in  the  output  of  the  stations  han- 
dling the  anadromous  species  of  the  Atlantic  seaboard — the  diad, 
stri^d  bass,  white  perch,  and  yellow  perch.  The  decline  in  the  run 
of  shad  in  the  Chesapeake  Bay  and  tributary  streams  during  the 
spring  of  1915  was  more  marked  than  in  the  preceding  year,  when 
the  run  of  fish  was  the  smallest  in  the  history  of  the  Bureau's  opera- 
tions with  the  species. 

On  Potomac  Kiver  experienced  spawn  takers  attended  every  gill 
net  and  seine  operated  in  the  vicinity  of  the  Bryan's  Point  hatchery, 
and  a  bargee  equipped  with  a  battery  of  hatchmg  jars,  which  were 
supplied  with  water  by  means  of  a  gasoline  pump,  was  stationed  at 
Occoquan  Creek,  Va.,  with  a  crew  of  four  men,  to  attend  the  seine 
fishery  at  Stony  Point  and  the  gill  netters  operating  in  that  section 
of  the  river.  Strong  northwest  winds  and  low  atmospheric  and  water 
temperatures  prevailed  throughout  the  season.  The  first  eggs  were 
obtained  April  21,  and  during  the  spawning  season,  which  continued 
until  May  13,  the  collections  amounted  to  16,012,000,  from  which 
13,899,000  fry,  or  less  than  one^half  the  output  of  the  previous  year, 
were  produced. 

Good  results  attended  the  operations  with  the  yellow  perch,  the 
19,769  brood  fish  secured  from  the  local  fishermen  in  February  pro- 
ducing 164,775,000  eggs,  from  which  151,592,000  fry  wei-e  hatched, 
and  1,500,000  eyed  eggs  transferred  to  Central  Station,  Washington, 
D.  C,  for  development.  A  feature  of  the  yellow-perch  work  this 
year  at  the  Bryan's  Point  station  was  the  hatching  of  all  the  eggs  in 
wire  baskets  swung  from  poles  located  in  sheltered  waters,  thus 
obviating  the  expense  involved  in  operating  pumps,  which  is  necessary 
when  the  eggs  are  developed  in  the  hatchery,  as  has  been  the  method 
heretofore  pursued. 

There  was  no  improvement  of  conditions  as  regards  the  run  of 
shad  in  Susquehanna  River,  and  the  shad  operations  at  the  Battery 
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Island,  Md.,  station,  which  is  equiped  for  the  handling  of  200,000,000 
eggs,  and  where  as  many  as  210,000,000  eggs  were  formerly  secured, 
were  a  failure,  only  2,866,000  being  produced.  The  expense  involved 
in  the  operation  of  steam  boilers  and  pumps  was  reduced  by  the  in- 
stallation of  a  5-horsepower  gasoline  pump,  which  was  used  exclu- 
sively at  times  when  natching  operations  required  only  a  limited 
supply  of  water. 

From  the  brood  yellow  perch  secured  on  the  Susquehanna  River 
in  March  and  April  64,933,000  eggs  were  obtained,  which  yielded 
41,825,000  fry.  White-perch  eggs  to  the  number  of  357,250,000  were 
collected  at  the  mouth  of  Elk  Creek,  near  Henderson  Point,  Md.,  but 
large  losses  due  to  imperfect  fertilization  reduced  the  output  to 
175,330,000  fry.  Consignments  of  yellow-perch  and  white-perch 
®ggs,  aggregating  36,850,000,  were  donated  for  development  at  the 
State  hatcheries  m  New  Jersey  and  Massachusetts. 

The  propagation  of  the  alewife,  which  was  undertaken  in  an  ex- 
perimental waj  last  year,  was  prosecuted  on  a  more  extensive  scale 
during  the  spring  of  1915,  with  a  resulting  output  of  4,851,000  fry. 

On  Albemarle  Sound  the  climatic  and  other  physical  conditions 
during  the  spring  of  1915  were  identical  to  those  of  last  season,  which 
proved  unfavorable  to  the  shad  operations  at  the  Edenton,  N.  C. 
station.  Although  every  field  where  there  was  a  possibility  of  secur- 
ing spawn  was  covered  by  experienced  spawn  taters,  and  the  scope 
of  the  work  was  extended  to  fields  in  the  lower  end  of  the  sound  here- 
tofore unoccupied,  the  result  of  the  season's  work  shows  a  decrease 
of  6,333,000  in  the  output  of  shad  fry  as  compared  with  the  previous 
year.    The  39,040,000  eggs  received  at  the  hatchery  from  all  sources 

Jdelded  22,990,000  fry,  most  of  which  were  distributed  in  North  Caro- 
ina,  although  liberal  plants  were  made  in  suitable  waters  in  adja- 
cent Southern  States. 

The  usual  preparations  for  propagating  striped  bass  on  the 
Roanoke  River  at  Weldon,  N.  C.,  were  completed  early  in  April. 
Suitable  traps  in  which  to  capture  the  brood  nsh  and  pens  for  hold- 
ing them  were  located  at  advantageous  places  in  the  river,  seven  col- 
lecting points  being  established  adjacent  to  grounds  operated  by  the 
commercial  fishermen.  The  prospects  in  April  for  a  large  run  of  fish 
were  very  encouraging,  but  early  in  May  the  river  fell  to  a  very  low  stage, 
and  clear  water  prevailed  throughout  the  spawning  season.  Abnor- 
mally high  temperatures  hastened  the  spawning  of  the  fish,  and  many 
of  them  deposited  their  eggs  in  the  river.  Owing  to  excessively  low 
water  and  the  faulty  construction  of  the  retaining  boxes,  the  penning 
operations  were  a  failure,  as  many  of  the  fish  hela  injured  themselves 
so  badly  that  they  died  before  their  eggs  ripened. 

The  first  eggs  were  secured  April  25,  and  from  that  time  on  collec- 
tions in  limited  numbers  were  made  until  the  end  of  the  spawning 
season,  on  Majr  17,  2,500,000  constituting  the  largest  take  of  a  single 
day.  The  difficulty  experienced  last  year  in  obtaining  ripe  male  feh 
at  the  time  eggs  were  available  was  again  encountered,  and  large 
losses  of  eggs  occurred  through  lack  of  a  fertilizing  medium.  In  one 
instance  two  females  weighing  40  and  35  pounds,  respectively,  and 
carrying  approximately  5,000,000  eggs,  were  taken  in  traps,  but  as 
no  males  were  at  hand,  all  of  the  eggs  were  lost. 

The  total  esg  collections  amounted  to  11,295,000,  from  which 
6,640,000  were  hatched.    The  discrepancy  between  the  collections  and 
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the  output  was  due  to  abnormally  high  temperatures,  which  caused 
a  heavy  loss  of  eggs  in  the  hatchery. 

The  usual  extensive  Atlantic  salmon  operations  were  conducted 
at  the  Craig  Brook,  Me.,  station  during  the  year.  The  brood  fish 
collected  in  the  summer  and  fall  of  1914  numbered  693,  of  which  112 
died  in  the  pound,  leaving  581  available  for  fish-cultural  work.  The 
289  females  stripped  produced  1,954,479  eggs,  of  which  number 
1,848,000  were  transferred  in  the  eyed  stage  to  the  upper  Penobscot 
auxiliary  station  during  the  winter  for  mial  development,  and  the 
1,804,313  fry  resulting  from  them  were  liberated  in  May  and  June 
in  the  east  branch  of  the  Penobscot  River.  The  collection  of  brood 
fish,  for  propagation  in  the  succeeding  fiscal  year  began  May  21  and 
ended  June  19,  the  number  of  brood  fish  secured  within  that  period 
amounting  to  725. 

It  is  the  opinion  of  the  superintendent  of  the  Craig  Brook  station, 
and  also  of  the  Penobscot  Biver  fishermen,  that  Atlantic  salmon  are 
as  numerous  this  year  as  they  have  been  in  the  past  three  years.  The 
total  catch  in  the  spring  of  1915  was  a  trifle  greater  than  that  of  the 
preceding  year,  which  would  indicate  that  this  species  is  holding  its 
own  under  very  advei-se  conditions. 

PROPAGATION  OF  THE  TROUTS  AND  BASSES. 

Generally  speaking,  very  successful  work  was  accomplished  during 
the  year  at  the  stations  addressed  to  the  propagation  of  the  trouts 
and  basses. 

Large  gains  were  made  with  the  brook  trout  at  the  Manchester 
station,  the  total  output  being  1,080,000,  as  compared  with  319,800 
in  1914.  While  the  average  collections  of  brook  and  rainbow  trout 
eggs  were  made  at  the  Wvtheville  and  White  Sulphur  Springs  sta- 
tions, very  heavy  losses  of  fry  occurred,  the  mortality  at  the  former 
station  being  due  to  contamination  of  the  food  supply,  and  at  the 
latter  to  a  decreased  water  supply,  which  has  been  falling  off  for  a 
number  of  years. 

At  Leadville,  Colo.,  where  a  large  percentage  of  the  eggs  are  col- 
lected from  open  waters,  there  was  a  material  increase  in  the  output 
of  rainbow  trout.  The  brook-trout  egg  collections  at  this  station  in 
the  fall  of  1914  were  smaller  than  in  the  preceding  year,  but  their 
quality  was  better  and  a  larger  number  of  fry  were  produced. 

The  total  output  of  the  Bozeman  and  auxiliary  stations  for  the 
year,  amounting  to  17,359,436  fish  and  e^gs,  was  practically  100  per 
cent  above  that  of  the  previous  year,  which  aggregated  8,745,538. 

It  is  impossible  to  present  any  analysis  or  comparison  of  the  Yel- 
lowstone Park  work  by  fiscal  years,  owing  to  the  fact  that  the  spawn- 
ing season  of  the  blackspotted  trout  occurs  in  June  and  July,  the 
last  month  of  one  fiscal  year  and  the  first  month  of  the  succeeding 
year.  The  take  of  eggs  of  this  species  in  the  park  for  the  calendar 
year  1914  was  12,561,935.  Of  these  eggs  11,463,000  were  shipped  to 
various  other  stations  of  the  Bureau,  and  560,000  fry  were  hatched 
on  the  grounds  for  deposit  in  suitable  waters  in  the  park,  making  a 
total  distribution  of  12,023,000  fish  and  eggs. 

Owing  to  favorable  water  conditions  and  close  application  to  the 
work,  substantial  gains  were  made  in  the  collection  of  rainbow-trout 
and  grayling  eggs  at  the  field  stations  located  in  the  Madison  Valley, 
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the  total  output  of  the  former  species  being  384,000,  while  2,130,000 
grayling  were  distributed  in  local  waters,  as  compared  with  an  out- 
put of  400,000  in  1914. 

A  large  run  of  rainbow  trout  occurred  in  C!ottonwood  Creek,  a 
tributary  of  the  Klamath  River,  in  California,  much  earlier  in  the 
season  than  usual,  and  while  the  e^g  collections  did  not  come  up  to 
the  anticipations  based  on  the  numbers  of  fish  in  the  creek,  2,674,900 
were  secured,  constituting  the  largest  take  ever  inade  at  this  point. 

The  work  of  the  26  stations  where  pond  fishes  are  propagated  was 
conducted  along  the  same  general  lines  as  in  the  past,  but  on  account 
of  the  generally  favorable  climatic  conditions  prevailing  during  the 
spawning  season  of  the  various  species,  the  results  were  unusually 
gratifying,  material  increases  being  made  in  the  output  of  large- 
mouth  and  smallmouth  black  basses,  crappies,  sunfishes,  and  cat- 
fishes.  The  distributions  of  the  largemouth  and  smallmouth  black 
basses  were  especially  satisfactory,  that  of  the  former  species  amount- 
ing to  2,190,000,  as  compared  with  822,000  in  1914,  while  the  distri- 
butions  of  smallmouth  black  bass  in  public  and  private  waters 
aggregated  734,000,  as  opposed  to  an  output  of  187,000  the  previous 
year. 

The  output  of  the  following  stations  is  deemed  especially  note- 
worthy : 

Black  basses.  Other  species. 

Mammoth  Spring,  Ark 1. 226.  738  512, 820 

San  Marcos,  Tex 451, 657  43,  765 

Tupelo,  Miss 330,965  84,700 

BuUochvlUe,   Ga 118,145  53,370 

The  success  of  the  operations  was  due  largely  to  a  more  compre- 
hensive knowledge  of  the  requirements  governing  pond-fish  culture, 
the  adoption  of  more  modern  methods,  and  the  promptness  in  making 
distributions. 

PROPAGATION  OF  MARINE  FISHES. 

Notwithstanding  the  incessant  storms  that  hampered  the  cod  opera- 
tions off  the  Massachusetts  coast  and  the  shortage  in  the  take  of  brood 
fish  of  several  of  the  species  propagated,  the  work  of  the  New  England 
stations  devoted  to  the  cultivation  of  the  marine  fishes  was  in  general 
satisfactory. 

At  the  Boothbay  Harbor,  Me.,  station  16,482  brood  lobsters  were 
placed  in  the  Pemaquid  pound  in  the  fall  of  1914  and  closely  cared  for 
throughout  the  winter,  quantities  of  small  pollock  and  herring  being 
given  them  as  food.  When  they  were  taken  from  the  inclosure  in 
April  for  the  stripping  of  their  eggs,  it  was  ascertained  that  a  larger 
percentage  had  survived  confinement  than  in  any  preceding  year  in 
the  history  of  the  station,  the  number  removed  being  13,917.  The 
lobsters  were  not  particularly  well  seeded,  however,  as  the  yield  of 
eggs  averaged  less  than  12,000,  but  the  total  number — 164,450,000 — 
was  in  excess  of  any  former  year's  production  from  impounded  stock. 
After  their  eggs  were  removed  the  lobsters  were  turned  over  at  the 
prevailing  market  price  of  14  cents  a  pound  to  the  Maine  fisheries 
authorities,  who  returned  them  to  the  open  waters  of  the  ocean  off 
the  Maine  coast,  and  later  delivered  to  the  Bureau  in  exchange  egg- 
bearing  lobsters  of  an  equal  value. 
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The  collecting  of  seed  lobsters  was  carried  on  as  usual  during  the 
summer  of  1914  and  the  spring  of  1915,  and  from  the  1,588  thus  handled 
34,643,000  eggs  were  obtained,  an  average  of  21,815  per  lobster.  From 
the  total  nimiber  of  lobster  eggs  secured  during  the  year,  193,800,000 
fry  were  produced  and  planted  along  the  Maine  coast. 

The  coa-fishing  fleet  operating  ott  Casco  Bay  in  March  and  April 
was  small  and  fish  were  far  from  plentiful,  and  only  34,511,000  eggs 
were  collected ;  these  produced  21,841,000  healthy  fry. 

Early  in  April  the  station  launches  were  equipped  with  a  force 
of  spawn  takers  and  sent  into  the  fields  off  Boothbay  and  Portland 
to  collect  haddock  eggs  from  the  fleet  of  netters  operating  there. 
While  fish  of  miscellaneous  sizes  were  fairly  abundant,  only  a  few 
large  mature  fish  were  in  evidence,  and  only  3,584,000  eggs  of  poor 
quality  were  taken  during  the  entire  fishing  season,  which  extended 
well  into  the  month  of  Mav. 

Beginning  March  1  and  extending  through  the  month  of  April, 
men  were  employed  to  attend  fvke  nets  set  in  the  vicinity  of  Booth- 
bay  Harbor  for  the  capture  of  flounders.  The  work  with  this  species 
was  only  moderately  successful,  a  smaller  number  of  brood  fish  than 
last  year  being  taken,  while  the  losses  of  eggs  during  incubation  were 
greater.    The  487,250,000  eggs  taken  produced  394,499,000  fry. 

The  major  fish-cultural  work  of  the  Gloucester  station  was  ad- 
dressed to  the  cod,  pollock,  haddock,  flounder,  and  lobster,  and  oper- 
ations with  one  or  more  species  were  in  progress  almost  continuously 
for  eight  months  beginning  November  1,  when  the  first  collection  of 
pollock  eggs  was  made.  During  the  first  six  weeks  of  the  pollock 
spawning  season,  which  extended  to  February  9,  there  were  indi- 
cations that  the  take  of  eggs  would  exceed  that  of  1914,  but  a  series 
of  heavy  storms  in  December  scattered  the  schools  of  fish  and  drove 
them  on  the  fishing  grounds  and  completely  destroyed  the  fisher- 
men's nets.  Although  855,020,000  eggs  were  taken,  this  number  was 
considerably  less  than  in  the  previous  year.  Owing  to  a  scarcity  of 
spawning  cod  throughout  the  winter  and  spring  on  the  inshore  nsh- 
^g  grounds,  the  take  of  eggs  at  Gloucester  was  comparatively  light, 
aggregating  82,460,000,  which  produced  52,250,000  fry;  these  were 
deposited  in  local  waters  with  18,030,000  fry  hatched  from  eggs  sent 
to  the  Gloucester  station  from  Woods  Hole. 

The  hatching  of  the  winter  flounder,  which  was  taken  up  Feb- 
ruarv  24,  was  greatlj  handicapped  bj  the  scarcity  of  brood  fish, 
resulting  from  excessive  fishing  operations  during  the  previous  sum- 
mer and  fall.  From  the  276  spawning  fish  secured  from  the  fisher- 
men, 134,180,000  eggs  were  taken  and  121,090,000  fry  hatched  and 
distributed. 

Small  collections  of  haddock  eggs  were  made  between  March  13 
and  April  28,  the  season's  collections  amoimting  to  38,410,000,  from 
which  25,840,000  fry  were  hatched  and  returned  to  the  spawning 
grounds,  the  last  of  them  being  liberated  on  May  10. 

Active  fish-cultural  work  at  the  Woods  Hole  station  began  on 
November  27,  1914,  with  the  delivery  of  1,500  brood  cod  obtained 
from  commercial  fishermen.  Later  acquisitions  brought  the  total 
brood  stock  of  the  station  up  to  3,068,  or  which  1,310  were  placed  in 
the  cistern  and  the  remainder  in  live  cars.  The  steamer  Phalarope 
was  stationed  at  the  beginning  of  the  spawning  season  on  the  fishing 
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grounds  near  Plymouth  to  collect  eggs  from  any  ripe  cod  which 
might  be  taken  by  conmiercial  fishermen,  but  severe  weather  and 
fogs  so  hampered  their  operations  that  most  of  the  fishermen  left 
the  grounds  at  an  early  date;  consequently  the  total  receipts  of  eggs 
from  that  field  amounted  to  7,663,000.  These,  added  to  the  eggs 
secured  from  brood  fish  held  at  the  station,  gave  a  total  of  270,504,5x). 
of  which  a  consignment  of  24,630,000  was  transferred  at  the  height 
of  the  collecting  season  to  the  Gloucester  station.  From  the  remain- 
ing 245,874,000  eggs,  fry  to  the  number  of  168,012,000  were  hatched 
and  liberated  in  the  coastal  waters  of  Massachusetts. 

The  first  brood  flounders  were  received  at  the  station  on  January 
16,  having  been  taken  in  fyke  nets  set  in  the  immediate  vicinity.  A 
few  days  later  captures  of  ripe  fish  were  made  at  the  field  station  at 
Waauoit  Bay,  and  on  February  26  collections  were  imdertaken  at 
Wictford,  R.  I.  The  fairly  favorable  weather  ccmditions  for  the 
work  during  the  late  winter  permitted  the  collection  of  1,053,285,000 
eggs,  or  about  15  per  cent  more  than  that  of  the  previous  year.  The 
average  fertility  of  the  stock  was  somewhat  below  the  average,  but 
this  handicap  was  offset  to  a  considerable  extent  by  the  uniformly 
suitable  water  temperatures  prevailing  during  the  Hatching  season, 
and  the  final  outcome  of  the  work  with  this  species  was  the  distribu- 
tion of  778,567,000  fry  on  the  spawning  grounds  along  the  Massa- 
chusetts coast. 

At  the  close  of  the  flounder  work  the  station  was  fitted  up  for  the 
propagation  of  such  summer-spawning  fishes  as  might  be  secured 
from  surrounding  waters,  and  small  quantities  of  mackerel  and  tautog 
eggs  were  taken  and  hatched. 

RESCUE  OF  FISHES  FROM  OVERFLOWED  LANDS. 

One  of  the  most  important  branches  of  the  Bureau's  operations  is 
the  rescue  of  young  food  fishes  from  the  lakes  and  bayous  formed  by 
the  overflow  of  the  Mississippi  and  Illinois  rivers  and  their  tribu- 
taries. In  the  fiscal  year  1915  operations  of  this  character  were  con- 
ducted at  the  stations  located  on  the  upper  Mississippi  River  at  La 
Crosse,  Wis.,  Bellevue  and  North  McGregor,  Iowa,  and  Homer, 
Minn.;  on  the  Illinois  River,  at  Meredosia,  111.,  and  on  the  lower 
Mississippi  River  at  Friars  Point,  Miss. 

Favorable  water  stages  made  it  possible  to  operate  these  stations 
from  the  receding  of  the  floods  in  July  until  the  latter  part  of  Decem- 
ber. The  total  collections  of  all  species  of  river  fishes  numbered 
approximately  8,357,000.  Of  this  number  551,000  were  delivered  to 
applicants  and  deposited  in  public  waters,  the  distributions  involving 
34  carloads  of  fish,  in  addition  to  the  deliveries  made  by  detached 
messengers.  Fishes  of  all  species  to  the  number  of  7,806,000  were 
rescued  from  landlocked  waters  in  the  vicinity  of  the  fields  of  oper- 
ation and  returned  to  the  main  rivers.  The  output  for  the  season 
is  regarded  as  satisfactory,  the  distribution  being  three  times  as  large 
as  last  year. 

As  has  been  explained  in  previous  reports,  the  many  hundreds  of 
thousands  of  voung  fishes  resulting  from  the  Bureau's  seining  oper- 
ations along  these  rivers  are  taken  from  landlocked  bayous  and  lakes 
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where  they  would  perish  from  drought,  or  from  cold  later  in  the 
year,  if  allowed  to  remain.  Of  the  total  number  of  fish  collected, 
fully  90  per  cent  are  returned  to  the  rivers  where  they  originated. 

ACCLIMATIZATION. 

In  continuance  of  the  efforts  to  establish  the  Atlantic  lobster  on 
the  Pacific  coast,  a  shipment  consisting  of  6,000  adult  lobsters — 
3,100  females  and  2,900  males — ^was  forwarded  in  a  refrigerator  car 
on  November  16  from  Boothbay  Harbor,  Me.,  to  Anacortes,  Wash. 
The  lobsters  were  nacked  in  crates,  as  heretofore,  between  layers  of 
rockweed,  and  while  en  route  were  daily  sprinkled  with  salt  water, 
an  even  temperature  of  40°  F.  being  maintained  during  the  entire 
trip.  Through  an  error  of  the  express  company  in  routing  the  car, 
the  trip  was  made  250  miles  longer  than  necessary  and  a  delay  of  24 
hours  m  delivery  resulted.  On  the  arrival  of  the  car  at  Anacortes 
the  loss  en  route  was  ascertained  to  have  been  1,051  female  and  1,345 
male  lobsters.  Owing  to  the  weak  condition  of  a  portion  of  the  sur- 
vivors 865  females  and  739  males  were  planted  in  suitable  places  in 
the  harbor  off  Anacortes,  and  the  remainder  of  the  consignment  was 
transferred  to  live  cars  anchored  in  Puget  Sound  and  allowed  24 
hours  in  which  to  recuj)erate.  The  following  day,  after  delivering 
100  at  Anacortes,  for  shipment  to  Japan,  the  lobsters  were  towed  to 
Deer  Harbor,  in  the  San  Juan  Islands,  Puget  Sound,  and  liberated 
in  ffood  condition. 

ui  November,  1914,  a  third  consignment  of  7,000,000  eyed  hump- 
back salmon  eggs  was  forwarded  from  Puget  Sound  to  New  England 
and  divided  equally  between  the  Craig  Brook  and  Green  Lake  hatch- 
eries. The  fry  resulting  from  them,  4,964,757  in  all,  were  distrib- 
uted in  various  tributaries  of  the  Penobscot  River  and  other  selected 
streams. 

BIOLOGICAL  INVESTIGATIONS,  SURVEYS,  ETC. 

PROBLEMS   OF  THE   OYSTER  INDUSTRY. 

Of  all  American  food  products  derived  from  the  water,  the  oyster 
merits  first  consideration.  In  nutritive  qualities  it  is  surpassed  by 
none;  in  the  total  value  of  the  product  marketed  and  consumed  the 
oyster  ranks  first ;  no  fishery  resource  is  more  widely  distributed  on 
the  seacoast ;  and  none  lends  itself  to  artificial  cultivation  so  readily 
as  the  oyster.  In  certain  regions  oyster  growing  has  reached  a  very 
hiffh  de^ee  of  development,  and  it  may  be  cited  as  the  only  fish- 
cultural  industry  which  has  been  largely  developed  through  private 
enterprise.  Nevertheless,  the  industry  is  yet  quite  too  restricted  in 
comparison  with  the  wide  distribution  of  the  oyster,  and  with  the 
extent  of  the  barren  bottoms  that  could  be  made  productive  through 
human  efforts. 

The  natut'al  development  of  commercial  oyster  culture  is  seriously 
hampered  both  by  peculiar  conditions  of  an  economic  nature,  and  by 
the  failure  to  apply  scientific  methods  in  an  adequate  way  to  many 
of  the  elementary  problems  involved.  The  Bureau  has  endeavored 
at  all  times  render  all  practicable  aid  to  this  important  industry 
and  to  awaken  a  meritea  interest  in  the  subject  on  the  part  of  the 
public,  of  State  ofiicials,  and  of  all  persons  engaged  in  the  industry. 
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In  continuation  of  its  practice  of  cooperation  with  State  authori- 
ties, and  in  accordance  with  the  authorization  and  direction  of  Con- 
gress, the  Bureau  has  during  the  past  fiscal  year  conducted  a  survey 
of  the  Apalachicola  Bay,  Fla.  The  steamer  Fish  Hawk  jBHid  qualified 
assistants  from  the  central  office  were  engaged  in  the  investigation, 
the  purpose  of  which  was  to  determine  the  extent  of  the  natural 
oyster  beds  and  of  the  bottoms  suitable  for  the  production  of  addi- 
tional Quantities  of  oysters  through  methods  of  culture. 

In  addition  to  utilizing  the  services  of  its  permanent  assistants  in 
such  efforts,  the  Bureau  has  en^ged  the  temporary  services  of  quali- 
fied investigators  at  one  of  its  laboratories  in  attacking  problems  of 
vital  importance  to  the  welfare  of  the  oyster  industries.  Amonjp^ 
these  problems  there  may  be  mentioned  that  presented  by  the  condi- 
tion known  as  "  greening,"  which,  to  a  more  and  more  serious  degree, 
is  manifesting  itself  in  certain  important  oyster  regions  with  the 
effect  of  rendering  the  oysters  unmarketable.  Other  investigations 
relate  to  imsolved  problems  of  propagation  and  of  fattening  of  oys- 
ters. 

The  possibilities  of  a  higher  development  of  oyster  culture  on  the 
Pacific  coast  are  receiving  attention,  and  the  Bureau  has  engaged  the 
temporary  services  of  an  investigator  whose  studies  are  now  directed 
to  acquiring  the  necessary  knowledge  of  the  life  history  and  condi- 
tions of  development  of  both  the  native  and  the  introduced  Eastern 
oysters. 

Although  these  investigations  have  not  yet  reached  a  stage  justify- 
ing a  published  report,  the  progress  is  so  encouraging  as  to  demand 
the  continued  application  of  available  means  to  these  investigations. 
It  has  been  urgently  recommended  that  special  and  adequate  provi- 
sion should  be  made,  so  that  the  success  of  the  efforts  of  the  Bureau 
may  not  be  contingent  upon  the  use  of  temporary  agents  who  can 
devote  but  a  few  weeks  of  the  year  to  studies  that  are  of  vital  im- 
portance to  a  national  industry. 

THE  HOME  nSH  POND. 

In  certain  phases  the  fisheries  have  already  passed  from  the  condi- 
tion of  exploitation  of  natural  resources  to  one  of  at  least  partial  de- 
pendence upon  methods  of  artificial  propagation,  and  yet,  in  this  coun- 
try at  least,  the  principle  of  communism  largely  controls.  A  striking 
exception  is  elsewhere  alluded  to  in  connection  with  the  important 
industry  of  oyster  culture,  or  commercial  oyster  farming.  There  are 
many  evidences  of  increasing  interest  in  the  rearing  of  fish  in  small 
ponds  on  the  farm.  Whatever  may  be  said  of  the  commercial  possi- 
bilities of  such  a  practice,  there  is  no  question  but  that  a  desirable  and 
convenient  addition  to  the  food  supply  of  the  home  mav  thus  be  pro- 
vided with  inconsiderable  expenditure  of  money  or  labor,  and  with 
collateral  advantages  that  are  not  insignificant.  In  every  way  pos- 
sible the  Bureau  places  its  accumulated  experience  at  the  disposal  of 
the  persons  interested.  It  desires  to  do  more  than  this,  however,  and, 
through  the  only  one  of  its  biological  stations  that  is  suited  to  the 
purpose,  it  is  attempting  to  conduct  experiments  and  investigations 
that  will  bear  directly  upon  the  practical  problems  confronting  the 
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owner  of  a  home  fish  pond.  Such  experiments  can  be  imposed  upon 
the  biological  station  at  Fairport,  Iowa,  not  only  without  hampering 
its  primary  functions  in  the  propagation  of  fresh-water  mussels,  but 
in  a  way  to  materially  further  that  object.  In  connection  with  the 
experimental  fish  culture  there  is  accumulated  a  store  of  experience, 
but  there  is  also  made  available  a  surplus  stock  of  young  fishes  which 
may  be  used  in  the  propagation  of  mussels. 

Some  of  these  experiments  are  being  conducted  with  such  favorite 
fishes  as  the  bass  and  bream.  An  important  one  undertaken  dur- 
ing the  past  fiscal  year  is  the  rearing  of  young  buffalofishes  from 
eggs  artificially  fertilized  and  hatched.  While  the  larger  number 
of  the  buffalo  fry  were  liberated  in  the  Mississippi  River  soon  after 
hatching,  a  pond  of  about  an  acre  in  extent  was  stocked  with  180,000 
of  these  fish  as  the  beginning  of  an  experiment  to  determine  the 
feasibility  of  rearing  them  in  artificial  ponds.  This  is  not  Imown  to 
have  been  attempted  before,  but  the  ^Bureau  is  gratified  to  record 
that  at  the  close  of  the  fiscal  year  the  results  are  quite  encouraffing. 
These  experiments  in  the  artificial  propagation  and  rearing  of  the 
buffalofish  are  to  be  regarded  as  of  particular  importance,  since  this 
species  is  a  valuable  commercial  fish  that  is  regularly  diminishing  in 
numbers  in  the  public  waters.  As  a  pond  fish  it  has  the  advantage 
of  attaining  a  large  size,  of  being  without  cannibalistic  tendencies, 
and  seemingly  adapted  for  practicable  methods  of  artificial  feeding. 

The  results  of  such  experiments  will  be  of  value  not  only  in  point- 
ing the  way  for  more  effective  conservation  of  the  fish  in  public 
waters,  but  also  by  giving  due  encouragement  and  assistance  to  those 
who  would  utilize  privately  owned  waters  for  the  production  of  fish 
food.  The  fish-cultural  work  at  this  station  will  be  extended  a^ 
additional  ponds  may  be  constructed. 

LITE  HISTORIES  AND  HABITS  OF  FISHES. 

It  is  manifest  that  in  order  to  arrive  at  intelligent  conclusions 
regarding  the  necessities  and  the  proper  modes  of  protection  of 
marine  &hes,  and  to  determine  the  possibilities  of  promoting  an 
increase  through  artificial  propagation,  it  is  essential  to  have  a  reason- 
ably complete  knowledge  of  their  life  histories  and  habits.  The  prob- 
lem is  easily  stated,  but  the  solution  offers  peculiar  difficulties.  One 
can  not  casually  walk  along  the  shores  and  observe  the  activities  and 
the  propagation  of  fishes.  Systematic  plans  of  study  must  be  evolved 
so  that  the  fishes  are  collected  and  observed  at  various  places  and 
during  the  different  seasons.  In  the  end  a  variety  of  methods  of 
collecting  and  of  study  must  be  followed.  The  eggs  and  the  larval 
fishes  and  the  adults  are  not  all  obtained  at  the  same  time  or  by  the 
same  forms  of  apparatus.  Chance,  indeed,  plays  an  important  part 
in  the  investigations.  The  eggs  or  the  larvae  may  be  obteined  free 
in  tiie  water  before  the  adult  fishes  are  foimd  in  the  condition  of 
breeding.  It  is  necessary  to  be  able  to  identify  the  small  forms 
wh«iever  they  are  found,  but  familiarity  with  the  adult  fishes  does 
not  enable  one  to  do  this.  The  yoimg  are  generally  so  dissimilar  to 
the  adulte  that  eggs  or  larvae  ox  a  common  fish  may  be  discovered, 
studied,  and  figured  without  determining  the  species  of  its  parentage. 
This  explains  why  it  is  necessary  to  undertake  systematic  studies  of 
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all  larval  forms  obtainable,  and  to  follow,  as  oppoitunity  oflfers,  the 
life  history  of  every  available  fish.  When  once  a  stu(iy  has  been 
carried  out  in  a  sufficient  way,  it  will  become  possible  to  recognize 
any  species  of  fish  in  any  form  in  which  it  is  encomitered,  and  then 
the  data  gathered  from  systematic  collecting  can  be  intellige&tljr  col- 
lated and  used  as  a  basis  for  correct  inferences  regarding  the  migra- 
tions and  life  histories  of  important  fishes. 

The  Bureau  has  been  attacking  this  general  probl«n  in  a  serious 
way,  and  will  continue  to  do  so  with  the  assurance  that  after  a  term 
of  years  sufficient  knowledge  will  have  been  cained  to  remove  some 
of  the  most  palpable  obstacles  to  its  more  effective  service  for  the 
conservation  and  propagation  of  valuable  food-fishes.  During  the 
early  part  of  the  nscal  year  one  of  the  rc^fular  assistants  and  a  tem- 
porary investigator  were  engaged  in  such  an  investigation  of  the 
larval  development  of  fishes  at  the  Beaufort  laboratory.  In  order 
to  extend  the  territory  of  observation  the  investi^tion  was  resumed 
at  Woods  Hole  in  Jime,  1915,  but  the  opportunities  for  collecting 
were  f oimd  to  be  inferior  to  those  at  Beaufort.  The  director  of  the 
Beaufort  laboratory  was  enabled  to  make  observations  during  the 
winter  season  which  throw  light  upon  the  breedinff  habits  of  sudi 
important  fishes  as  the  "gray  trout"  and  the  mullet.  Additional 
material  for  study  is  obtained  in  connection  with  the  oceanographic 
observations  of  the  schooner  Grarwpue  and  the  steamer  Fish  Hawk. 

The  same  problem  is  being  attacked  from  a  different  angle  through 
a  studj  of  the  markings  of  the  scales  of  fishes,  since  recent  scientific 
investigations  have  shown  the  possibility  of  ascertaining  the  age  and 
of  making  certain  inferences  regarding  life  histories  from  the  form 
and  arrangement  of  the  minute  markings  on  the  scales. 

Such  studies  have  not  been  confined  exclusively  to  the  marine 
species.  A  series  of  studies  of  the  fresh-'Vater  fishes  of  the  Missis- 
sippi River  was  in  progress  in  Lake  Pepin,  but  it  has  suffered  tem- 
porary interruption  through  the  transfer  of  the  scientific  assistant 
m  charge  to  become  director  of  the  biological  station  at  Fairport, 
Iowa.  In  connection  with  the  same  station,  one  of  the  permanent 
assistants  has  been  detailed  to  Keokuk,  Iowa,  during  a  considerable 
portion  of  the  year.  The  presence  of  the  dam  across  the  Mississippi 
at  this  point  creates  a  favorable  condition  for  certain  sorts  of  studies 
of  the  movements  and  habits  of  fishes.  It  is  the  desire  of  the  Bureau 
to  continue  systematic  observations  in  this  region,  not  only  for  the 
purpose  of  gaining  additional  knowledge  of  the  habits  of  fishes,  but 
also  with  the  object  of  learning  from  actual  experience  what  is  the 
effect  of  water-power  developments  upon  the  general  condition  of 
fish  life  in  the  larger  rivers. 

An  important  field  of  study  relat^  to  the  food  of  fishss.  It  is 
evident  that  the  abundance  of  fishes  in  any  body  of  water  must  be 
limited  by  the  amount  of  available  food.  All  fishes  do  not  take  the 
same  sorts  of  food,  nor  does  any  given  species  of  fish  subsist  upon 
the  same  kind  of  food  at  all  stages  of  its  existence.  Furthermore, 
since  fish  do  not  lay  by  stores  of  food  in  time  of  plenty,  excess  at  a 
particular  season  will  not  tide  the  fish  over  too  extended  a  period 
of  scarcity.  It  majr  then  be  said  that  the  abundance  of  any  fish  is 
limited  by  the  minimum  quantity  of  its  food  present  at  the  time 
when  it  is  required.    The  Bureau  finds  itself  unable  to  undertake 
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extended  series  of  investigations  of  the  food  of  fishes,  but,  as  an 
effort  in  the  rig[ht  direction,  it  has  secured  the  temporary  services 
of  a  competent  investigator  at  Madison,  Wis.,  for  the  study  of  the 
food  of  a  selected  species  throu^out  the  entire  year. 

In  this  connection^  reference  should  be  made  to  the  continuation 
of  the  practice  of  giving  encouragement  and  financial  aid  to  special- 
ists in  the  prosecution  of  sytematic  studies  of  certain  groups  of 
aquatic  animals  and  plants.  Studies  of  this  nature  now  in  progress 
at  the  Beaufort  laboratory  relate  to  the  protozoa  and  to  the  diatoms, 
very  low  forms  of  animals  and  plants,  respectively,  but  forms  that 
play  a  very  significant  part  in  the  economy  of  aquatic  life,  and  which 
m  various  direct  and  indirect  ways  bear  upon  the  fortunes  of  life 
of  the  larger  animals. 

SUBVBY  OF  FISHING  GROUTYDS. 

It  was  expected  that  the  examination  of  the  fishing  banks  off  the 
coasts  of  Washington  and  Oregon,  which  was  begun  in  the  preceding 
fiscal  year,  would  be  reinstituted  early  in  July,  but  the  Alhatross^ 
which  had  been  used  for  the  purpose,  was  unexpectedly  detained  in 
Alaska  and  could  not  commence  the  work  until  August  27,  and  the 
onset  of  stormy  weather  caused  it  to  be  discontinued  on  September  10. 
The  interval  between  July  1  and  the  beginning  of  the  Albatross 
operations  was  occupied  in  conducting  the  investigations  by  means 
ox  chartered  boats  operating  from  the  shore.  The  results  of  the 
survey  were  very  satisfactory,  several  new  small  halibut  grounds 
being  discovered  and  a  previously  little  known  bank  off  I^wport, 
Oreg.,  being  thoroughly  examined.  It  was  found  that  halibut  were 
present  in  this  region  m  paying  quantities  through  at  least  part  of 
the  year,  and,  in  ccmsequence  of  the  investigation,  the  attention  of 
the  fishenmen  was  attracted  to  this  fact,  and  a  small  but  profitable 
fidiery  was  inaugurated.  The  activities  of  the  fishermen  thereby 
induced  in  this  region  have  resulted  in  the  discovery  of  other  grounds, 
particularly  one  lying  off  the  mouth  of  the  Columbia  River  in  an 
area  between  tiie  ssones  covered  by  the  Albatross  survey.  It  is  not 
expected  tiiat  the  banks  already  discovered,  and  probably  not  those 
which  may  be  found  in  the  future,  will  in  any  way  equal  in  extent 
and  productiveness  those  in  Alaska,  but  there  appears  to  be  no  doubt 
that  they  can  f  unush  a  considerable  supply  of  fish  readily  accessible 
to  the  primary  markets.  In  June,  1915,  about  40  per  cent  of  the 
halibut  landed  at  Seattle  came  from  these  grounds.  The  deficiency 
of  funds  made  it  impossible  to  undertake  this  survey  when  the 
weather  was  favorable  in  the  spring  of  1915,  but  at  the  close  of 
the  fiscal  year  the  Albatross  was  under  orders  to  proceed  with  the 
work  as  soon  as  possible  after  the  first  of  July. 
^  During  the  preceding  fiscal  year  the  Bureau  publi^d  an  economic 
circular  calling  attention  to  the  opportunities  for  a  large  blacldBsh 
fifibery  offshore  from  North  and  South  Carolina.  While  the  black- 
fish  pounds  are  very  productive  they  are  very  restricted  in  area. 
During  the  past  fiscal  year  the  Bureau  has  detailed  the  steamer  Fish 
Hawk  to  continue  the  survey  with  the  object  of  determining  the  full 
extent  of  the  grounds.  The  survey  was  in  progress  at  the  close  of 
the  fiscal  year.   Through  the  assistance  of  the  Bureau  of  Lighthouses 


Digitized  by 


Google 


32  REPORT  OF   THE  COMMISSIONER  OF  FISHERIES. 

a  permanent  buoy  was  placed  upon  the  principal  pounds  known  and 
described  as  the  JBeauf ort  offshore  fishing  ground,  in  the  hope  that 
such  a  mark  would  aid  and  stimulate  the  local  fishermen  who  might 
be  without  the  equinment  or  the  experience  to  enable  them  to  locate 
such  a  drcumscribea  area  by  methods  of  navigation. 

THE  DISEASES  OF  FISHES. 

It  is  not  generally  realized  to  what  extent  fishes  are  subject  to 

Karasitism  and  to  what  degree  their  existence  is  contingent  upon  the 
)S6  obvious  factors  of  environment.  Without  presenting  the  con- 
spicuous features  of  an  epidemic,  certain  of  the  ever-present  parasites 
may  so  reduce  the  vitality  of  individual  fishes  as  to  cause  them  to  fall 
an  easier  prey  to  voracious  enemies.  Deleterious  chemicals  may  be 
introduced  into  the  water,  not  only  through  evident  sources  of  pollu- 
tion, but  through  very  indirect,  unintentional,  and  ordinarily  imob- 
servable  means.  Furthermore,  the  effect  of  the  introdu(iion  of 
chemicals  or  of  commercial  waste  products,  or  of  natural  debris, 
when  it  is  without  direct  poisonous  effect,  may  give  rise  to  such 
chemical  reactions  in  the  water  as  to  render  the  environment  unsuit- 
able for  the  support  of  fish  life.  » 

With  the  services  of  temporary  investigators  at  its  various  labora- 
tories the  Bureau  has  made  special  efforts  to  investigate  the  effects  of 
various  sorts  of  pollution,  to  study  the  forms  and  the  life  histories 
of  the  different  kinds  of  parasites,  and  to  determine  the  modes  of 
transmission  of  infection.  The  general  object  has  been  to  lay  such 
a  foundation  of  familiarity  with  the  facts  as  to  be  able  to  determine 
the  means  of  control.  The  Bureau  receives  a  large  number  of  re- 
ports and  incjuiries  from  the  public  relating  to  the  occurrence  of 
unusual  conditions  of  mortality  among  the  fishes  both  in  private  and 
in  public  waters.  Such  matters  are  of  proper  concern  to  the  Govern- 
ment, and  every  possible  effort  has  been  made  to  render  appropriate 
service. 

In  the  lack  of  an^  permanent  assistant  (qualified  in  the  study  of 
such  matters,  and  familiar  with  the  practical  conditions  involved, 
the  Bureau  has  been  seriously  hampered  in  its  effort  to  do  justice  to 
the  demands  made  upon  it.  This  deficiency  will  not  be  felt  in  the 
future  as  in  the  past,  since  Congress  has  made  provision  for  the  em- 
ployment of  a  competent  assistant  to  serve  as  fish  pathologist. 

FRESH-WATER  MUSSELS. 

The  ^opagation  of  fresh-water  mussels  shows  continued  develop- 
ment. The  number  of  larval  mussels  planted  was  344,655,260,  an  in- 
crease of  50  per  cent  over  the  output  of  the  preceding  year.  In  con- 
nection with  the  mussel  propagation,  32,650  adult  and  15,083  finger- 
ling  fishes  were  rescued  from  overflow  ponds.  As  the  result,  partly 
of  greater  efficiency  and  partly  of  somewhat  more  favorable  weatiier 
conditions,  the  imit  cost  was  still  further  reduced,  being  2.7  cents 
per  thousand  glochidia  planted,  as  compared  with  4.3  cente  per  thou- 
sand in  1914  and  about  7  cents  in  1913.  Experiments  are  also  being 
conducted  to  determine  the  feasibility  of  rearing  certain  valuable 
species  of  fresh-water  mussels  in  crates  or  in  ponds,  and  an  encour- 
aging degree  of  success  marks  the  progress  of  tne  experiments  during 
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this  year.  Thus,  a  few  fishes  were  infected  with  glochidia  of  a  spe- 
cies of  mucket  from  Lake  Pepin,  and  placed  temporarily  in  a  floating 
ba^et  in  the  river  at  Fairport.  Over  200  yomig  mussels  developed 
in  this  basket,  where  they  were  retained  during  the  entire  fiscal 
year.  Other  mussels  were  reared  in  an  open  pond  and  some  in  small 
aquaria.  In  the  two  experiments  in  the  river  and  in  a  pond  a  very 
rapid  ^owth  occurred,  some  individuals  attaining  a  length  of  more 
than  1  inch  in  the  course  of  about  five  and  one-half  months'  growth. 

The  Bureau  is  utilizing  the  excellent  facilities  at  the  Fairport 
station  in  the  prosecution  of  several  problems  that  are  of  direct  im- 
portance to  the  mussel  industries.  Experiments  have  been  conducted 
to  determine  the  effect  upon  the  mussel  beds  of  some  of  the  common 
instruments  of  capture;  the  possibility  of  the  utilization  of  mussel 
meats  is  under  investigation ;  the  study  of  .the  nature  and  cause  of 
pearl  formation  has  been  continued;  and  especial  attention  is  given 
to  the  important  problem  of  the  relation  of  the  fresh-water  mussels 
to  the  various  species  of  fish  that  serve  as  hosts  during  the  period 
of  parasitism. 

An  investigation  of  the  mussel  resources  of  the  Ohio  River  was 
begun  before  the  close  of  the  preceding  fiscal  year,  and  continued  until 
the  fall  of  1914.  The  results  of  the  Held  observations  are  now  being 
compiled  to  be  made  public  as  soon  as  possible.  A  brief  examina- 
tion of  the  mussel  beds  of  the  Tensas  River,  La.,  made  in  November, 
1914^  revealed  the  presence  of  considerable  quantities  of  mussels  of 
medium  quality,  and  a  circular  was  promptly  issued  embodying  a 
report  of  the  observations.  A  similar  examination  was  made  of 
mussel  beds  in  a  portion  of  the  Apalachicola  River  of  Florida.  The 
shells  were  of  excellent  appnearance,  but  will  require  to  be  carefully 
tested  for  commercial  qualities;  the  tests  could  not  be  executed  before 
the  end  of  the  fiscal  year. 

THE  FISHERIES  LABORATORIES. 

Fakrporty  lowcu — ^The  biological  station  at  Fairport,  Iowa,  was 
complete  in  its  essential  features  and  the  main  laboratory  building 
was  opened  for  permanent  occupancy  in  June,  just  preceding  the 
beginning  of  this  fiscal  year.  At  all  stages  in  the  construction  and 
organization  of  this  station  the  Bureau  has  had  reason  to  feel  grati- 
fied at  the  sympathetic  public  interest  which  has  been  manifested 
in  its  intended  service.  The  establishment  of  the  station  was  author- 
ized  by  Congress  in  1908,  and  its  construction  was  begun  in  the  fol- 
lowing autumn.  Within  a  few  months  a  temporary  equipment  was 
ready,  and  the  experiments  in  mussel  propagation  began  in  June, 
1910.  The  propagation  of  mussels  on  a  practical  scale  was  entered 
upon  in  191^.  During  the  following  year  the  laboratory  building 
was  completed.  At  the  time  of  the  actual  opening  of  tlie  building 
in  June,  1914,  there  were  urgent  local  requests  for  a  formal  celebra- 
tion of  the  opening  with  exercises  of  dedication,  and  such  an  occa- 
sion was  authorized  to  be  held  on  August  4, 1914.  The  attendance  of 
some  5,000  persons  coming  from  various  distances,  the  sjnnpathetic 
addresses  by  men  of  proimnence  in  public  life  and  by  scientific  men 
of  established  repute,  and  the  presentation  of  a  memorial  tablet. 
were  regarded  as  exceptional  manifestations  of  public  interest,  and 
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as  a  gratifying  indorsement  of  the  purposes  of  the  Bureau  as  ex- 
pressed by  this  new  endeavor. 

This  station  will  not  only  render  valuable  service  in  the  propaga- 
tion of  fresh-water  mussels  and  the  conduct  of  investigations  relating 
to  these  resources,  but  it  will  be  the  means  of  keeping  the  Bureau  in 
closer  touch  with  the  fishery  problems  of  the  Mississippi  Bat^,  for 
which  it  may  serve  as  a  center.  The  possibilities  and  the  duty  of 
linking  fish-cultural  experiment  work  with  mussel  propagation  has 
already  been  discussed,  and  the  Bureau  thus  finds  itself  with  some 
equipment  which  had  not  otherwise  been  provided  for  a  phase  of 
service  to  fish  culture  and  fisheries  that  is  of  the  broadest  general  sig- 
nificance. 

The  various  activities  of  the  Fairport  station  are  discussed  under 
the  several  headings  of  "  Fresh-water  mussels,"  "  Home  fish  pond," 
" Life  histories  of  fishes,"  and  "Parasites  of  fishes." 

Woods  Hole^  Mass, — The  fisheries  laboratory  at  Woods  Hole  has 
been  open  as  usual  during  the  summer  season.  Its  relatively  extensive 
equipment  makes  it  an  especially  favorable  place  for  the  prosecu- 
tion of  the  more  technical  investigations,  while  its  intermediate  loca- 
tion between  -the  great  oyster  grounds  of  Long  Island  Sound  and  the 
fishery  ports  of  the  eastern  coast  makes  it  a  convenient  center  for 
investigations  in  the  interest  of  the  fisheries  of  that  territory.  Some 
of  the  studies  pursued  at  the  Woods  Hole  laboratory  during  this  year 
were  concerned  with  the  oyster,  with  the  life  history  and  food  of 
fishes,  and  with  the  parasites  of  fishes,  subjects  that  are  referred  to 
elsewhere  in  this  report.  Other  inquiries  relate  to  the  utilization  of 
waste  fishes  and  of  other  aquatic  forms  that  do  not  now  enter  into 
commerce,  with  the  oxygen  requirements  and  the  metabolism  of  fishes, 
and  with  the  effect  of  various  mineral  salts  which  are  introduced  into 
the  waters  either  through  direct  and  indirect  means  of  pollution. 

The  Woods  Hole  laboratory  is  the  oldest  station  of  the  Bureau.  Its 
history  and  its  public  service  are  closely  linked  with  that  of  the 
Bureau  and  the  earlier  Fish  Commission  for  which  it  once  served 
as  temporary  headquarters.  After  more  than  30  years  of  usefulness 
the  laboratory  building  and  equipment  are  not  in  a  commendable  * 
state  of  repair.  It  is  desirable  that  suitable  provision  be  made  for  its 
renovation. 

Beaufort^  N.  (\ — The  buildings  and  grounds  of  the  Beaufort  labor- 
atory have  been  improved  during  the  nscal  year,  the  additional  work 
being  rendered  possible  by  special  appropriation.  The  formerly 
uneven  and  sandy  surface  of  the  island  has  been  graded  to  an  ap- 
proximate level  and  given  a  thin  covering  of  rich  sou.  Several  kinds 
of  grass  have  been  planted  with  a  view  to  protection  from  the  annoy- 
ance and  possible  losses  due  to  wind  driven  sand.  A  slight  extension 
of  the  area  of  the  island  occurred  through  the  dumping  of  materials 
obtained  from  the  dredging  operations  carried  on  in  Beaufort  Har- 
bor under  the  War  Department. 

Space  for  storage  of  coal  was  provided  in  connection  with  the 
pump  house,  so  that  the  coal  shed  could  be  converted  into  a  boat 
house  and  thus  provide  much  needed  facilities  for  ttie  repair  and 
repainting  of  the  station  boats.  Additional  concrete  inclosures  were 
provided  for  experimental  work.  A  large  salt-water  pump  was  pur- 
chased, making  it  possible  to  maintain  an  adequate  supply  of  sea 
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water,  while  reducing  the  hours  of  pumping  to  a  fraction  of  the  time 
formerly  required. 

A  good  deal  of  work  was  done  on  the  laboratory  building.  A  new 
roof  of  slate  was  applied,  the  wood  piles  supporting  the  building 
were  replaced  by  brick  piers;  the  salt-water  plumbing  was  renewed; 
48  defective  window  frames  were  replaced  by  new  frames;  two  addi- 
tional rooms  were  formed  by  partitions  which  cut  off  portions  of  the 
large  museum  space  on  the  first  floor;  the  walls  and  interior  wood 
work  were  renovated  with  calcium  and  varnish ;  and  the  appearance 
of  the  building  was  much  improved  by  the  addition  of  upper  porches 
on  the  front  smiilar  to  the  porches  originally  provided  on  the  rear 
of  the  building. 

The  several  activities  of  this  laboratory  have  previously  been  de- 
tailed in  connection  with  the  studies  of  the  terrapin,  the  habits  and 
life  histories  of  fishes,  the  survey  of  fishing  grounds,  and  the  study  of 
parasites  of  fishes.  Another  important  investigation  which  has  been 
m  progress  during  the  past  two  years  has  to  do  with  the  protection  of 
wood  against  marine  borers. 

The  serviceability  of  this  station  would  be  greatly  enhanced  were 
it  provided  with  an  adequate  scientific  staff  so  that  investigations  of 
important  economic  bearing  might  be  continued  throughout  the  year. 
Under  present  conditions,  when  the  station  must  depend  for  its  staff 
largely  upon  the  temporary  employment  of  scientists  from  the  uni- 
versities, the  period  of  activity  must  be  confined  largely  to  the 
summer  months. 

Gulf  of  Mexico. — A  ijrevious  Congress  provided  for  the  construc- 
tion of  a  marine  biological  laboratory  on  the  GKilf  of  Mexico,  to  be 
located  upon  the  coast  of  Florida  and  on  lands  to  be  donated  to  the 
Government.  A  site  has  been  selected  at  Key  West  and  the  present 
owners  are  putting  the  grounds  into  a  shape  suitable  for  acceptance 
by  the  Department.  It  is  supposed  that  the  transfer  of  title  will  be 
effected  in  the  early  part  of  the  next  fiscal  year.  An  additional 
appropriation  is  needed  before  the  station  can  be  constructed. 

OTHER  INVESTIGATIONS. 

OviMvation  of  the  diamond-hack  terrapin. — Previous  reports  have 
referred  to  the  successful  progress  of  the  experiments  in  twrapin 
propagation.  The  main  fact  having  been  previously  demonstrated, 
that  tne  terrapin  can  be  successfully  reared  in  confinement,  the 
experiments  have  been  continued  to  gain  additional  knowledge  and 
thus  assure  the  greater  measure  of  success  in  propagation.  It  is 
interesting  to  record  that  the  terrapin  of  the  brood  of  1909  have  now 
completed  the  life  cycle,  so  that  eggs  were  obtained  this  past  spring 
from  terrapin  which  were  hatched  from  eggs  laid  in  the  experimental 

goundfi  in  1909.  The  breeding  terrapin  were  thus  6  years  of  age. 
ince  1909,  however,  the  practice  of  winter  feeding  for  the  young 
terrapin  has  been  initiated,  so  that  the  rate  of  growth  during  the  first 
year  has  been  practically  doubled.  During  the  past  winter  a  change 
of  food  was  adopted  with  the  result  of  still  further  accelerating 
growth.  The  longer  the  investigation  has  been  continued  the  more 
encouraging  have  been  the  results.  Further  experiments  are  now  in 
j^rogtess  to  determine  the  proper  proportions  of  the  sexes  in  breed- 
ing, the  b^  conditions  for  hatching,  the  possibilities  of  cross  and 


Digitized  by 


Google 


36  REPORT  OF   THE  COMMISSIONER  OF  FISHERIES. 

selective  breeding,  and  the  prevention  of  mortality.  Since  the  yearly 
hatch  in  the  experimental  pounds  is  now  much  larger  than  is  required 
for  the  continuation  of  the  work,  the  Bureau  liberated  in  the  marshes 
of  Beaufort  Harbor  in  September,  1914,  876  yearling  terrapin. 

Stndy  of  frogs. — The  correspondence  of  the  Bureau  reveals  a  very 
widespread  interest  in  the  subject  of  frog  culture.  Many  ventures 
in  the  rearing  of  frogs  for  commercial  profit  have  been  made,  but  it 
does  not  appear  that  the  results  generally  obtained  have  represented 
a  distinct  improvement  over  the  natural  conditions.  Since  the  edible 
frogs  are  prolific  breeders  by  nature  and  since  the  young  will  develop 
under  a  variety  of  conditions  in  pools  and  marshes,  it  appears  evident 
that  the  problem  of  frog  culture  is  not  one  of  manipulation  of  the 
eggs,  but  rather  one  of  providing  such  an  abundance  of  food  that 
a  large  proportion  of  the  young  may  come  to  maturity  and  a  desirable 
rate  of  growth  be  secured.  During  this  fiscal  year  the  Bureau  has 
secured  the  services  of  a  skilled  investigator  who  will  conduct  a  care- 
ful inquiry  into  the  feeding  habits,  rate  of  growth,  and  conditions  of 
existence  of  the  commercial  species  of  frogs. 

Investigation  of  the  salmon. — ^The  study  of  the  life  history  of  the 
salmon  of  the  Sacramento  and  Columbia  rivers  has  been  continued 
throughout  the  fiscal  year.  Just  before  the  close  of  the  year  arrange- 
ments were  made  for  further  investigations  of  the  breeding  habits 
of  the  salmons  in  the  hope  of  gaining  knowledge  of  practical  utility 
in  the  conservation  and  propagation  of  these  fishes. 

Investigation  of  the  tuna. — Within  the  past  few  years  there  has 
developed  a  very  important  industry  in  the  canning  of  tima  on  the 
Pacific  coast.  The  product  has  already  won  a  place  of  high  esteem 
and  a  new  fishery  resource  is  thus  discovered.  Unfortunately  for 
the  highest  development  of  the  industry,  the  tuna  can  not  be  counted 
upon  to  appear  in  abundance  with  any  regularity,  and  the  conditions 
which  induce  the  appearance  or  disappearance  of  the  fishes  are  not 
understood.  It  ha  sbeen  the  desire  of  the  Bureau  to  investigate  the 
habits  of  this  fish  in  a  thorough  way  and  to  follow  their  movements 
upon  the  open  sea.  Through  the  services  of  a  temporary  assistant 
a  preliminary  inquiry  was  conducted,  and  a  number  of  fish  were 
marked  in  the  hope  that  some  of  them  may  be  recovered  at  a  later 
time  and  light  thrown  upon  their  migrations  and  rate  of  growth. 
An  adequate  investigation  could  be  conducted  only  with  the  use  of 
a  seaworthy  vessel,  such  as  the  Alba;tross.  The  limited  funds  avail- 
able for  the  operation  of  this  vessel  and  the  fact  of  other  and  prior 
demands  for  its  services  made  it  impracticable  to  make  a  suitable 
disposition  for  continuance  of  the  inquiry. 

OCEANOGRAPHIC  STUDIES. 

The  important  oceanographic  work  carried  on  by  the  Bureau 
partly  upon  its  own  resources  and  partly  in  cooperation  with  the 
Coast  Guard  Service,  was  detailed  in  the  last  annual  report  During 
the  present  fiscal  year  an  assistant  from  the  Bureau  has  been  regu- 
larly detailed  for  oceanog^aphical  observations  upon  the  revenue 
cutter  Seneca  engaged  in  ice  patrol  and  observation  on  the  trans- 
Atlantic  steamship  lanes.  From  May  4  to  the  close  of  the  fiscal 
year  the  schooner  Gimrrwus  has  been  regularly  employed  in  oceano- 
graphic observations  off  the  coast  of  New  England.    The  observa- 
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tions  are  of  value  in  determining  the  conditions  of  temperature, 
densities,  ocean  currents,  and  other  physical  factors  that  affect  the 
distribution,  migration,  and  successful  propagation  of  fishes;  par- 
ticular attention  has  also  been  given  to  the  collection  of  material 
which  would  contribute  to  a  knowledge  of  the  life  histories  and 
habits  of  important  food  fishes. 

INVESTIGATION  OF  LAKES. 

The  Bureau  has  continued  to  cooperate  with  the  State  Geolomcal 
and  Natural  History  Survev  of  Wisconsin  in  an  investigation  of  the 
fundamental  biological  and  physical  conditions  of  life  in  inclosed 
waters.  The  examination  of  Lake  Champlain,  which  was  com- 
menced in  the  preceding  year,  was  brought  nearly  to  completion,  and 
a  report  is  expected  to  be  ready  in  the  course  of  the  next  fiscal  year. 

SERVICE  IN  PROMOTION  OF  FISHERY  LEGISLATION. 

While  the  Bureau  is  charged  with  the  duties  of  propagating  fishes 
and  of  conducting  investigations  in  relation  to  the  fishes  and  the 
fishery  industries,  it  has  a  natural  obligation  and  desire  to  give  en- 
couragement and  advice  in  the  matter  of  legislation  whenever  its  aid 
is  solicited.  Within  the  year  a  number  oi  occasions  have  arisen  in 
which  the  Bureau  could  cooperate  with  State  authorities  in  the  con- 
sideration of  measures  of  protection  or  conservation.  The  Bureau 
has  been  represented  in  such  conferences  with  the  authorities  of  the 
States  of  Florida,  Georgia,  and  North  Carolina,  and  has  also  partici- 
pated in  a  joint  conference  of  the  State  officials  of  Wisconsin,  Minne- 
sota, Iowa,  and  Illinois  with  respect  to  mussel  legislation.  In  many 
directions  our  fishery  resources  are  being  wasted  through  the  inade- 
quacy of  the  efforts  for  protection  or  conservation,  and  every  judi- 
cious step  toward  the  desired  ends  is  deserving  of  the  most  cordial 
indorsement. 

THE  COMMERCIAL  FISHERIES. 

With  the  small  field  force  available,  the  Bureau  has  made  canvasses 
of  certain  branches  of  the  fishing  industry,  and  through  local  agents 
has  continued  and  extended  the  collection  of  data  for  important  off- 
shore vessel  fisheries  of  both  the  Atlantic  and  the  Pacific  coasts. 

THE    LOBSTER    FISHERY. 

A  canvass  of  the  lobster  fishery  of  the  entire  Atlantic  coast  was 
completed  during  the  year,  and  a  one-sheet  bulletin  giving  the  results 
of  the  canvass  was  issued  and  widely  distributed.  The  lobster  fishery 
has  been  attracting  much  attention  because  of  its  critical  condition  in 
some  States,  and  in  the  next  few  years  will  undoubtedly  receive  un- 
usual consideration  at  the  hands  of  persons  having  concern  for  the 
welfare  of  this  valuable  industry. 

Lobsters  are  caught  along  the  entire  coast,  from  the  most  eastern 
point  in  Maine  to  the  Breakwater  at  Lewes,  Del.  The  number  of 
persons  engaged  in  the  fishery  in  1913  was  4,508,  and  the  total  invest- 
ment was  $2,460,898.  The 'catch  amounted  to  8,832,017  lobsters, 
weighing  12,067,017  pounds  and  valued  at  $2,394,822.  The  details 
of  tne  fishery  in  each  State  are  shown  in  the  following  table : 
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For  years  the  lobster  fidiery  as  a  whole  has  presented  the  anomaly 
of  a  yearly  declining  output  and  a  yearly  increasing  income  to  the 
fishermen.  Going  back  24  years,  to  1889,  when  the  Bureau  gathered 
complete  statistics  of  the  fishery,  it  appears  that  the  catch  in  1913 
showed  a  decrease  of  18,504,556  pounds,  or  60  per  cent,  while  the  re- 
ceipts of  the  fishermen  increased  $1,533,525,  or  178  per  cent.  What 
this  has  meant  to  the  consumer  is  readily  appreciated  by  everyone 
who  has  had  occasion  to  buy  lobsters  either  re^arljr  or  occasionally. 
The  variations  in  the  average  price  per  fjound  received  by  the  fish- 
ermen for  a  series  of  years  be^nning  with  1880  are  shown  in  the 
following  table,  which  explains  m  part  why  fishermen  as  a  class  have 
be«i  much  less  solicitous  regarding  the  welfare  of  the  lobster  than 
have  other  perscms.  For  in^ance,  the  lobster  fish^men  of  Maine  in 
1918  received  eleven  times  as  much  per  pound  for  their  catch  as  they 
did  in  1880  and  nearly  two  and  one-half  times  as  much  as  in  1900. 

Average  Pbice  of  Lobstebs  per  Pound  for  Maine,  Massachusetts,  and  the 
Entire  Atlantic  Coast  in  Various  Years  from  1880  to  1913. 


Year. 

Maine. 

MassaP 

chosetts. 

Atlantic 
coast. 

1880 

«X018 
.022 
.023 
.022 
.031 
.066 

•a  096 
.044 
.046 
.044 
.064 
.076 

90.024 

1887 

.027 

1888 

.029 

1880 

.027 

1892 

.044 

18©7« 

.068 

1807 

.063 

1888 

.088 
.086 
.087 

.087 
.095 
.108 

.087 

1900 

.068 

1902 

.089 

1004 

.122 

1905 

.100 
.127 
.198 

.137 
.125 
.180 

.113 

1908 

.126 

1913 

.101 

o  Fiscal  year. 

Such  comparative  statistics  as  are  available,  representing  canvasses 
made  by  this  Bureau  through  its  field  agents,  show  the  tremendous 
loss  which  the  State  of  Maine  in  particular  has  sustained  through 
failure  to  place  the  permanent  welfare  of  all  the  people  of  the  State 
above  the  temporary  gain  of  the  fishermen.  From  the  maximum  yield 
obtained  in  the  years  1887, 1888,  and  1889,  there  was  a  meteoric  fall 
to  less  than  30  per  cent  of  the  average  for  those  three  years,  while  in 
the  last  11  years  the  decline  was  nearly  40  per  cent.  The  decrease  of 
the  lobster  in  Massachusetts  has  been  nearly  as  great  as  in  Maine, 
but  the  effect  on  the  general  supply  has  been  much  less  important.  Of 
the  two  remaining  major  lobster-producing  States,  Connecticut  ap- 
pears to  have  been  experiencing  a  healthy  ynprovement  during  the 
East  10  years,  although  1913,  the  best  year  in  that  period,  produced 
»s  than  40  per  cent  of  the  yield  of  20  years  before,  while  Rhode 
Idand  has  in  recent  years  had  a  lobster  catch  that  has  been  40  to  60 
per  cent  larger  than  in  any  of  the  earlier  years. 
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Comparative  Statistics  of  the  Lobster  Product  of  the  Atlantic  Coast 
States  for  Various  Years  from  1880  to  1913.<» 


Years. 

Kaine. 

New  Hampshire. 

Massaohuaetts. 

Bbode  Island. 

Poazkds. 

Valne. 

Pounds. 

Value. 

Pounds. 

• 

Value. 

Pounds. 

Value. 

1880    

14          82 

22  ;42 
21          31 

23  Bl 

17           177 

10  €0 

11  94 

12  50 
12           180 

9           50 
9           100 

7          (67 

1268,739 
512,044 
515,880 
574,165 
(J) 

663,043 
683,062 

002,855 
1,062.206 
1,066,407 

(*) 

080,709 
1,260,000 
1,525,776 

250,000 
142,824 
186,360 
137.175 

\^ 

196,350 
90.300 
(ft) 
108,515 
205,122 
128,463 

(ft) 
256,052 
264,000 
301,710 

4,315,416 
3.511,075 
3,743,475 
3,353,787 

\^] 

3.182,270 
2,089,502 

1,603,741 
1.805,042 
1,605,688 

(ft) 
1,283,071 
2,466,000 
1,524,380 

1158,229 
156,204 
172,936 
148.492 

205,638 
157,330 

171,825 
175,095 

176.234 
307,000 
290,423 

423,250 
570,030 
588,500 
466,000 

?>    ■ 

774,100 

578,066 
660,017 
307,305 

m827 
1,^5,000 
1,283,056 

$15,871 

1887 

27,128 

1888 

38,047 

1889    

21,565 

1890 

(ft) 
53,762 

1881       

1892    

1897« 

1*] 

43,290 

1807    

ilS::::::.:.. 

Jt900    

58,026 

1002 

30,488 

m    ...... 

(ft) 

1905 

64,358 

lS& 

152,000 

1013    

107,000 

Connecticut. 

New  York. 

New  Jersey. 

Delaware. 

Years. 

Pounds. 

Value. 

Pounds. 

Value. 

Pomids. 

Value. 

Pounds. 

Value. 

1880 

618,385 
1,487,020 
1,477,226 
1,501,200 

1,614,530 

1,006,192 
650,450 
371,650 

^,790 
661,000 
724,435 

823,002 
82,594 
85,723 
83,099 

101,358 

S,. 

51,484 
40,710 

56,141 
84,000 
131,767 

135,000 
114,000 
248,000 
124,023 
150,400 
165,003 

130,610 
381,020 
332,378 
156,260 

220.607 

423,000 
435,811 

15,062 
6,850 
13,900 
12,780 
14,754 
15.655 

10,013 
31,458 
30,235 
21,224 

27,059 

57,000 
81,783 

156,800 
101,580 
181,688 
188,347 
185,321 
165,664 
143,005 
70,230 
09,230 
123,876 

^r 

141,340 
(ft) 

115,000 
301,349 

$5,468 
7,719 
12,966 
14,301 
13,683 
12,463 
10,861 
6,197 
8,573 
11,007 
6,400 
(^) 
18,260 

16,000 
54,155 

150 
30,000 
30,000 
0,600 
7,200 
8,200 
5,600 

<u 
%^ 
'U 

25,600 

$6 

1887 

010 

1888 

010 

1889 

480 

1800 

360 

1801 

410 

1892 

285 

i^i;::::::.. 

(ft) 

1807 

450 

1808 

(ft) 

1000 

336 

1002 

(ft) 

1004 

286 

1006 

(ft) 

1006 

^'800 

1013 

4,308 

a  The  statistics  for  1008  in  the  above  table  are  from  data  published  by  the  Bureau  of  the  Census. 
f>  Statistics  not  available, 
e  Fiscal  year. 

Further  evidence  of  the  trend  of  the  lobster  fishery  is  afforded  by 
a  consideration  of  the  amount  of  apparatus  required  now  and  form- 
erly to  produce  a  given  catch.  In  all  the  States  more  pots  are  set 
now  than  in  the  earlier  years,  and  the  average  yield  per  pot  is  much 
less.  Going  back  only  as  far  as  1892,  it  is  seen  that  the  Maine  lobster- 
men  then  took  an  average  of  115  pounds  of  lobsters  in  their  153,000 
pots,  while  in  1913  they  obtained  only  an  average  of  46  pounds  of 
lobsters  in  their  167,900  pots.  Similar  striking  comparisons  are 
possible  for  other  States,  while,  in  pleasing  contrast,  a  large  increase 
in  the  number  of  traps  used  by  the  Rhode  Island  fishermen  has  been 
accompanied  by  an  increased  average  yield  per  trap  in  the  preceding 
10  years,  although  one-half  the  average  of  1892  has  not  been  attained. 


NEW  ENGLAND  VESSEL  FISHERIES. 


The  great  offshore  vessel  fisheries  centering  at  the  Massachusetts 
ports  of  Boston  and  Gloucester  have  been  covered  by  the  usual 
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inquiries  of  the  local  agents,  and  the  data  collected  have  been  pub- 
lished in  monthly  and  annual  bulletins  showing  by  species  and  fish- 
ing grounds  the  quantities  and  values  of  the  products  landed.  This 
series  of  bulletins  affords  an  invaluable  basis  for  determining  the 
condition  and  trend  of  the  New  England  high-sea  fisheries. 

In  1914  the  fleet  landing  fish  at  these  two  ports  numbered  393 
sail,  steam,  and  gasoline-screw  vessels.  The  number  of  trips  landed 
at  Boston  was  3,389,  aggregating  92,344,192  pounds  of  fish,  valued 
at  $2,613,987,  and  at  Gloucester  4,209  trips,  aggregating  70,245,028 
poimds,  valued  at  $1,781,043;  a  total  for  both  ports  of  7,598  trips 
and  162,589,220  pounds  of  fish,  valued  at  $4,395,030.  Compared  with 
1918,  there  was  a  decrease  of  1,231  trips,  an  increase  of  372,434 
pounds,  and  a  decrease  of  $587,987.  There  was  an  increase  in  the 
yield  of  cod  and  haddock,  with  a  decrease  in  value,  and  a  decrease 
in  both  the  quantity  and  value  of  both  hake  and  pollock.  The  catch 
of  cusk  was  not  quite  so  large  as  in  the  previous  year,  but  there  was 
a  slight  increase  m  the  value.  The  halibut  product  fell  off  1,908,569 
pounds  in  quantity  and  $183,454  in  value.  The  mackerel  catch  in- 
creased 1,012,848  pounds  in  quantity  and  $7,657  in  value.  Both 
herring  and  swordfish  showed  a  decrease.  The  Newfouiidland  her- 
ring fishery  fell  off  2,393,979  pounds  in  quantity  and  $4,101  in  value ; 
the  frozen-herring  catch  was  nearly  double  that  of  the  year  previous, 
but  there  was  a  large  decrease  in  salted  herring. 

The  following  tables  show  in  detail  (1)  by  fishing  grounds  and  (2) 
by  months  the  yield  of  the  vessel  fisheries  out  of  Boston  and  Glouces- 
ter during  the  calendar  year  1914.  The  weights  of  fresh  and  salted 
fish  given  in  the  tables  represent  the  fish  as  landed  from  the  vessels, 
and  the  values  are  those  received  by  the  fishermen.  The  grades  or 
sizes  given  for  certain  species  are  those  recognized  in  the  trade. 
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Nearly  three-fourths  of  the  fish  landed  by  American  fishing  ves- 
sels at  Boston  and  Gloucester,  Mass.,  in  1914,  or  72.81  per  cent  of  the 
quantity  and  68.92  per  cent  of  the  value,  were  from  fishing  grounds 
lying  directly  off  the  coast  of  the  United  States;  9.08  per  cent  of  the 
quantity  and  9.94  per  cent  of  the  value  from  fishing  banks  off  the 
coast  of  Newf ounaland ;  17.70  per  cent  of  the  quantity  and  20.37 
per  cent  of  the  value  from  grounds  off  the  Canadian  Provinces;  and 
less  than  1  per  cent  of  both  quantity  and  value  from  the  coast  of 
Labrador.  Newfoundland  herring  constituted  5.57  per  cent  of  the 
Quantity  and  4.68  per  cent  of  the  value  of  the  products  landed  by  the 
nshing  fleet  at  these  ports  during  the  year.  The  herring  were  taken 
on  the  treaty  coast  oi  Newfoundland,  but  cod  and  other  species  from 
tiiat  region  were  obtained  chiefly  from  fishing  banks  on  the  high  seas. 
All  the  fish  caught  by  American  fishing  vessels  off  the  Canadian 
Provinces  were  from  offshore  fishing  grounds.  The  catch  from  each 
of  these  fishing  regions  is  given  in  detail  in  the  following  table: 

Qtjantitt  and  Value  of  Fish  Landed  by  American  Fishing  Vessels  at  Bos- 
ton  AND  6iX)UCESTEB,  MaSS.,   IN   1914,  FBOM  GROUNDS  OFF  THE  Ck>A8T  OF  THE 

United  States,  Newfoundland,  and  Canadian  Provinobs. 


Specks. 

United  States. 

Newfoundland.* 

Canadian  Provinces. 

TotaL 

Cod: 

Fredi.... 

Baited.... 
HMldodk: 

Fresh.... 

Salted.... 
Hake: 

Fresh.... 

Salted.... 
PoUook: 

Fresh.... 

Pounii, 

28,898,489 

1,904,018 

62,031,478 
761534 

8,420,818 
17,878 

12,016,003 
152,883 

3,282,118 
8i;826 

641,609 
1,880 

8,581,471 
1,765,265 

1,-474,700 
8,200 

868,264 

3,811,668 

Vaiue. 

1745,180 

81,066 

1,239,664 

176,726 
340 

192,336 
8,022 

66,534 
902 

70,703 
127 

160,661 
104,162 

16,643 
80 

100,300 

71,307 

PoufiiM. 

61,280 
6,127,241 

565 

14,630 

160,826 
69,440 

Vahu, 
$1,327 
187,631 

9 

291 

2,140 
1,887 

Pounds. 
7,626,154 
4,418,493 

6,566,663 
641468 

3,050,205 
136,215 

226,553 
40,660 

2,490,186 
^       76,710 

1,738,512 
83,824 

448,924 
053,200 

$171,401 
172,811 

138,606 
1,273 

60,410 
2,641 

3,186 
1,000 

42,982 

2,217 

126,901 
7,183 

85,740 
64,272 

POttfldf. 

86,079,878 
11,449,762 

67,698,606 
165,622 

12,580,938 
222,088 

12,248,546 
211,177 

5,747,068 
111,087 

8,068,000 
816,685 

3,080,395 
2,706,455 

4,910,068 
5,888,764 

1,400,844 

3,921,657 

Vbtee. 
$917,908 
441,508 

1,878,060 
3,087 

238,285 
4,218 

105,522 
4,2U 

^00^547 
-3,»2 

246,277 
30,078 

106,801 

^  Salted.... 
Cask: 

Fresh.... 
^    Salted.... 
HaUbot: 

Fresh.... 

Salted.... 
Haokerel: 

Fredi. ... 

9,225 

4,800 
8,902 

682,789 
231,481 

188 

81 
118 

48,678 
22,818 

Salted.... 

156,424 

118,585 
106,628 

177,660 

73,488 

Herring: 
Fresh.... 

3,435,383 
5,624,764 

101,942 
103,805 

Swordflsh:'" 
Fresh.... 

210,800 
631,680 
110,089 

4,748 

68,360 
2,178 

MlwellaDeoiis 
Ftesh.... 

TotaL... 

118,884,021 

8,020,056 

16,425,125 

470,845 

28,780,074 

895,620 

162,689,220 

4,305,080 

•  Indades  741^07  pounds  of  salted  cod,  valaed  at  $33,470,  from  the  Labrador  coast. 
THE  GROUND-FISH  FISHERIES. 

Cod. — In  1914  there  were  landed  at  Boston  and  Gloucester  47,- 
529,625  pounds  of  cod,  of  which  36,079,873  pounds  were  fresh  and 
11,449,752  pounds  salted,  valued  at  $1,329,416 ;  an  increase  of  6,902,642 
pounds  of  fresh  over  the  amount  landed  in  1913,  but  a  decrease  of 
4,237,830  pounds  in  the  quantity  of  the  salted  product,  and  a  decrease 
of  $245,459  in  the  total  value. 

Vessels  using  hand  lines  baited  with  cockles,  fishing  on  Nantucket 
Shoals  and  South  Channel,  in  1914  had  the  best  year  for  cod,  it  is 
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reported  in  the  history  of  the  fishery.  In  May  and  June,  1915,  the 
drift  hand-line  fisherman  landed  good  fares  from  the  same  grounds, 
but  as  in  1914  there  was  a  scarcity  of  fish  on  Georges  Bank,  and  only 
a  few  fish  were  taken  there  by  vessels  fitted  with  trawl  lines  and  hand 
lines. 

Haddock. — ^The  haddock  fishenr  in  1914  was  carried  on  with  suc- 
cess, the  product  being  57,754,128  pounds,  valued  at  $1,381,156, 
against  53,672,665  pouncfa,  valued  at  $1,488,356,  in  1913,  an  increase  of 
over  4,000,000  pounds,  but  a  decrease  of  $107,200.  The  principal 
banks  resorted  to  were  Browns,  Georges,  South  Channel,  and  the 

Sounds  off  Chatham,  although  considerable  fishing  was  done  on 
iddle  Bank  and  other  shore  grounds.  The  amount  of  haddock 
caught  on  Georges  Bank  and  in  South  Channel  was  over  8,000,000 
pounds  less  than  m  1913,  but  the  catch  on  Browns  was  nearly  3,200,000 
pounds  greater,  and  there  was  an  increase  of  10,800,000  pounds  from 
the  shore  grounds  off  Chatham.  Vessels  visiting  the  Chatham 
grounds  in  summer  fish  night  and  day,  weather  permitting,  and  the 
pleasant  weather  prevailing  the  greater  part  of  this  peri^  in  1914 
no  doubt  accoimted  for  the  remarkable  increase  in  the  catch. 

Pollock. — ^The  pollock  fishery,  owing  to  the  introduction  of  purse 
seines,  has  in  recent  years  been  conducted  on  a  much  larger  scale  than 
formerly.  Although  a  considerable  quantity  of  pollock  is  caught  by 
trawlers  and  hand-line  fishermen  on  the  offshore  banks,  a  large  por- 
tion of  the  fresh  product  landed  is  caught  in  purse  seines  operated 
from  small  steamers  and  gasoline  boats  on  the  inshore  grounds.  In 
1914  the  quantity  of  pollock  landed  at  Boston  and  Gloucester  was 
12,454,723  pounds,  valued  at  $199,736.  Compared  with  1913  the 
catch  fell  short  2,812,678  pounds  in  quantity  and  $61,821  in  value. 
The  pollock-seining  fleet  in  May  and  June,  1915,  brought  in  many 
large  fares.  These  vessels  catch  also  other  fish  in  their  season,  among 
which  are  alewives  or  bluebacks,  which  are  used  chiefly  for  bait  in 
the  line-trawl  market  fishery.  In  1914  the  blueback  catch  amounted 
to  1,652,350  pounds,  8,250  pounds  less  than  in  1913  and  over  600,000 
poimds  less  than  in  1912. 

Halibut. — ^There  was  a  decrease  in  the  cateh  of  halibut  on  the  At- 
lantic coast  in  1914  of  nearly  2,000,000  pounds  as  compared  with  the 
previous  year.  In  the  spring  of  1915  several  large  fares  of  halibut 
were  taken  on  various  banks,  which  led  to  an  increase  in  the  fleet,  and 
in  April  there  were  33  vessels  engaged  in  this  fishery.  The  fletched 
halibut-fleet  fishing  in  northern  regions,  namely,  Greenland  and 
Davis  Strait,  has  greatly  decreased  in  the  last  few  years,  only  two 
vessels  having  sailed  for  those  grounds  last  season. 

During  a  part  of  the  year  the  Coast  Guard  steamer  Androscoggin^ 
recently  converted  into  a  hospital  ship,  has  rendered  excellent  service 
in  caring  for  the  sick  fishermen  on  the  fishing  banks.  Medical  aid  has 
been  given  to  Canadian  as  well  as  to  American  fishermen. 

THE  OTTER-TRAWL   FISHERY. 

The  investigation  of  the  otter-trawl  fishery,  which  had  been  in 
progress  since  June,  1912,  was  brought  to  a  close  by  the  submittal  of 
a  final  report  thereon  in  January,  1015.  This  report,  the  work  of  a 
special  committee  of  Bureau  officials,  was  forwarded  to  Congress  on 
January  22,  referred  to  the  House  Committee  on  the  Merchant  Marine 
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and  Fisheries  on  January  25,  and  ordered  to  be  printed  (H.  Doc.  no. 
1619,  63d  Cong.,  3d  sess.).  The  committee  examined  a  very  large 
amount  of  material  for  American  and  European  fisheries,  and 
reached  unanimous  conclusions  which  were  accepted  as  the  official 
views  of  the  Bureau.  The  findings  of  the  committee  with  reference 
to  the  major  questions  to  which  the  fishery  has  given  rise  in  Ameri- 
can waters  are  as  follows : 

1.  There  is  no  evidence  that  the  banks  resorted  to  by  American 
otter  trawlers  are  being  depleted  of  their  fishes. 

2.  Otter  trawling  does  not  destroy  the  spawn  of  the  important 
commercial  fishes,  all  of  which  have  fioatinff  eggs. 

3..  Otter  trawling  does  not  injuriously  affect  the  bottom  and  does 
not  denude  it  of  organisms  which  directly  or  indirectly  serve  as  food 
fc^  the  commercial  fishes. 

4.  From  the  very  nature  of  the  two  fisheries,  otter  trawling  and 
line  fishing  can  not  be  extensively  prosecuted  on  the  same  grounds 
without  accidental  damage  to  lines  and  interference  with  line  fishing, 
but  in  the  period  covered  by  the  investigation  only  slight  interference 
or  damage  occurred. 

5.  Otter  trawls  as  compared  with  lines  take  a  much  larger  per- 
centage of  commercial  fishes  too  small  to  market,  and  such  fishes  are 
practically  all  destroyed. 

6.  Otter-trawl  vessels  as  compared  with  trawl-line  vessels  market 
a  much  larger  proportion  of  small  fish. 

The  findings  of  the  committee  as  to  the  effects  of  otter  trawline 
are  necessarily  inconclusive  because  of  the  short  time  that  has  elapsed 
since  the  establishment  of  the  fishery  and  because  of  the  small  num- 
ber of  vessels  enga^d.  The  vital  consideration  being  the  safeguard- 
ing of  the  food-fi^  supplv  of  coming  generations  rather  than  the 
immediate  and  demonstrable  effecte  on  that  supply  of  particular 
kinds  of  apparatus  or  methods,  the  committee  believe  that  the  otter- 
trawl  fisherv  should  be  kept  under  careful  observation  and  should  be 
so  regulated  as  to  obviate  m  American  waters  the  conditions  that  have 
arisen  in  the  North  Sea  from  an  excessive  use  of  otter  trawls. 

The  measure  which  is  regarded  as  the  most  just,  reasonable,  and 
feasible  to  prevent  an  undue  development  of  the  New  England  otter- 
trawl  fishery  is  to  restrict  it  to  the  regions  to  which  it  has  up  to 
this  time  practically  been  confined  and  on  which  its  effecte  will  be 
most  immediately  and  most  unmistakably  manifested,  namel^r,  Greorge 
Bank,  South  Channel,  and  part  of  Nantucket  Shoals.  This  course 
will  retain  to  the  otter  trawlers  sufficientlv  extensive  grounds,  it  will 
not  exclude  line  fishermen  therefrom,  and  will  reserve  to  the  latter's 
exclusive  use  the  grounds  from  which  they  take  over  two-thirds  of 
their  trips. 

This  fishery  was  conducted  on  the  same  grounds  as  in  1913,  namely, 
Qtorgesj  South  Channel,  and  Western  Bank,  and  nine  vessels  were 
regularly  engaged.  The  fishery  was  carried  on  chiefly  from  Boston 
as  neretof ore,  although  during  a  portion  of  the  year  two  vessels  be- 
longing to  New  York  operated  out  of  that  port,  and  several  vessels 
have  begun  to  discharge  their  fares  regularly  at  Portland. 

The  amount  of  fish  landed  at  Boston  bv  otter  trawlers  in  1914 
was  16,921,295  pounds,  an  increase  of  1,747,985  poimds  over  the 
previous  year.    The  total  number  of  trips  brought  in  was  376,  an 
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increase  of  50,  of  which  there  were  landed  from  Georges  64  trips, 
from  South  Channel  272,  and  from  Western  Bank  40.  This  fleet 
also  marketed  at  Portland  5,830,603  pounds  of  fish,  a  large  portion 
of  which  was  taken  on  Western  Bank  during  the  spring  month& 

The  principal  species  taken  by  otter  trawlers  is  haddock,  although 
cod,  cusk,  and  hake  are  sometimes  caught  in  considerable  quan- 
tities, especially  cod.  In  1914  the  amount  of  haddock  landed  at 
Boston  by  otter  trawlers  was  14,832,950  pounds,  exceeding  that  of 
the  preceding  year  by  2,254,518  pounds*  Of  the  total  catch  of  this 
species  in  1913  the  quantity  of  scrod  amounted  to  2,144,062  pounds, 
and  in  1914  to  4,176,950  pounds. 

On  June  16,  1915,  the  otter  trawler  Long  Islaml  landed  at  Port- 
land 280,000  pounds  of  fish,  and  on  July  1  the  same  vessel  brought 
in  a  fare  of  300,000  pounds.  These  are  the  largest  fares  ever  taken 
by  an  American  otter  trawler.  i 

THE  MACKEREL  FISHERY. 

The  catch  of  fresh  and  salted  mackerel  in  1914  exceeded  that  of 
the  previous  year  by  27,139  barrels,  made  up  of  19,427  barrds  fresh 
and  7,712  salted.  The  yield  on  the  Cape  Shore  and  in  the  Gulf  of 
St.  Lawrence  was  4,961  barrels,  an  increase  of  3,017  barrels  over 
1913.  The  southern  mackerel  fishery  in  the  spring  of  1915  showed 
an  improvement  over  1914,  the  highest  stock  made  oy  a  single  vessel 
up  to  the  end  of  May  was  $8,885,  which  is  said  to  be  the  largest  made 
in  the  southern  fisliery  since  1907.  The  southern  fleet  consisted  of 
42  vessels,  25  seiners  and  17  netters,  sailing  from  Boston,  Gloucester, 
and  Rockport,  Mass.  The  first  trip  of  mackerel  was  captured  about 
100  miles  east  by  south  from  Cape  Henlopen  and  landed  at  Lewes, 
Del.,  on  April  9,  and  the  first  mackerel  landed  at  Boston  and  Glou- 
cester from  the  Cape  Shore  was  on  June  7^  immediately  followed  by 
the  arrival  of  10  other  vessels  from  that  region.  They  reported  many 
schools  of  fish  off  the  coast  of  Nova  Scotia,  between  Liverpool  and 
Halifax.  By  the  end  of  the  month  several  of  the  Cape  Shore  fleet 
had  landed  two  trips  from  that  ground,  and  one  vessel  reported  to  be 
on  her  third  trip.  It  is  seldom  that  a  second  trip  of  mackerel  is 
secured  on  the  Cape  Shore  in  the  early  part  of  the  season.  At  this 
time  there  was  also  a  considerable  body  of  mackerel  off  Block 
Island  and  in  the  vicinity  of  Nantucket  Snoals,  frequent  fares  being 
landed  at  Newport  and  Boston  from  those  grounds.  As  was  the 
case  in  the  early  part  of  the  mackerel  season  of  1914,  a  large  Quantity 
of  small  fish  was  taken  along^the  coast  from  Cape  Cod  to  tne  Gidf 
of  Maine. 

THE  SWORDFISH  FISHERY. 

Swordfish  wpre  less  plentiful  in  1914  than  for  several  years.  The 
quantity  landed  at  Boston  and  Gloucester  by  American  fishing  vessels 
was  1,499,844  pounds  fresh,  valued  at  $177,669,  being  881,076  pounds 
and  $18,208  less  than  in  1913.  In  the  last  few  years  a  considerable 
fleet  of  Canadian  vessels  has  been  engaged  in  catching  swordfish 
out  of  Nova  Scotia  ports^  and  much  of  this  catch  is  shipped  to  the 
United  States,  The  foreign  receipts  of  swordfish  at  Boston  in  1914 
amounted  to  4,555  fish,  or  144  fish  less  than  were  received  in  1913. 
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The  first  swordfish  landed  at  Boston  in  1915  was  on  June  21  by  two 
vessels,  one  having  26  and  the  other  38  fish,  for  which  the  fishermen 
received  15  and  20  cents  a  pound.  From  June  23  to  the  end  of  the 
month  344  fish  were  brought  in,  the  catch  of  seven  vessels.  The  first 
swordfish  landed  last  season  was  on  June  15. 

THE  NEW  ENGLAND  WINTER  GILL-NET  FISHERY. 

Thirty-eight  vessels  were  employed  in  the  winter  gill-net  fishery 
at  Gloucester,  and  there  was  also,  a  small  fleet  that  fished  out  of 
Portland,  Me.  In  the  early  part  of  the  season  the  catch  was  mainly 
cod  and  pollock,  chiefly  the  latter  species,  and  few  haddock  were 
taken  until  the  latter  part  of  March.  Owing  to  the  general  scarcity 
of  fish  on  the  inshore  grounds  only  a  few  vessels  were  successful, 
and  early  in  May  many  vessels  of  the  fleet  had  transferred  to  the 
mackerel  fishery. 

NEWFOUNDLAND  SEAL  AND   HERRING   FISHERIES. 

During  March  and  April  the  schooner  John  R.  Bradley  of  Glouces- 
ter was  engaged  in  taking  seals  off  the  coast  of  Newfoundland, 
which  is  believed  to  be  the  first  American  vessel  to  take  part  in  this 
fishery.  Her  catch  amounted  to  only  235  skins.  The  Newfoundland 
fleet,  consisting  of  about  20  steamers  and  a  few  sailing  vessels,  also 
met  with  poor  success. 

The  Newfoundland  herring  landed  at  Boston,  Gloucester,  and 
other  New  England  ports  during  the  season  of  1914-15  amounted 
to  approximatdy  2,570,352  pounds  fresh  frozen,  and  49,166  barrels, 
or  11,071,684  pounds,  saltea.  The  fleet  bringing  in  these  fish  in- 
cluded about  27  American  and  15  Canadian  vessels. 

FRESH-WATER  MUSSEL  FISHERY. 

In  the  course  of  the  general  canvass  of  the  fresh-water  mussel 
fishery  which  has  been  m  progress  for  several  years,  the  streams 
covered  in  1914  were  those  tributary  to  the  Great  Lakes  and  the  Ohio 
and  Mississippi  Rivers  north  of  the  Ohio  and  east  of  the  Mississippi, 
except  tributaries  of  the  Ohio  River  in  Ohio,  which  were  included 
in  the  work  of  the  previous  year.  The  data  collected  were  for  the 
calendar  year  1913,  and  the  details  of  the  industry  are  shown  by 
streams  in  the  accompanying  table.  The  number  of  persons  en- 
gaged in  taking  mussels  in  the  streams  under  consideration  and  in 
preparing  them  for  market  was  3,592,  and  the  investment  in  boats, 
fishing  apparatus,  and  shore  and  accessory  property  amounted  to 
$166,855.  The  output  included  23,317  tons  of  shells,  valued  at 
$382,210,  and  pearls  "worth  $164,261  found  in  the  mussels,  a  total  of 
$546,471.  The  shells  are  used  in  the  manufacture  of  pearl  buttons. 
The  principal  fishing  apparatus  employed  in  this  fishery  is  the  crow- 
foot oar.  The  most  important  stream  in  the  region  canvassed  is 
Rock  River,  the  output  of  which  in  diells  and  pearls  was  worth 
$150,696.  The  Illinois  River  ranks  next  in  importance,  with  a  yield 
of  shells  and  pearls  valued  at  $128,692.  These  two  rivers  furnished 
over  51  per  cent  of  the  total  product. 
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FISHERIES    OF    CHESAPEAKE    BAT    AND    TBIBinARIES. 

The  condition  of  the  shad  and  alewife  iBsheries  of  Chesapeake  Bay 
and  its  tributary  streams  has  become  more  precarious,  and  the  season 
of  1915  was  the  poorest  of  which  there  is  any  record.  There  is  no 
evidence  that  the  States  vitally  interested  in  the  perpetuation  of  these 
valuable  fisheries  have  taken  any  means  to  alleviate  the  flagrant  over- 
fishing to  which  the  salt,  brackish,  and  fresh  waters  have  been  sub- 
jected, and  the  only  practical  measure  of  protection  which  has  been 
afforded  the  schools  of  spawning  shad  and  alewives  has  come  through 
the  action  of  the  War  Department  in  reouiring  the  stationary  fishing 
apparatus  to  be  set  so  that  open  channels  in  tne  bay  and  rivers  may 
be  left  for  navigation. 

In  April,  1915,  as  soon  as  the  expected  failure  became  evident,  the 
Bureau  instituted  a  very  comprehensive  canvass  of  the  shad  and 
alewife  fisheries  of  the  Chesapeake  basin.  In  addition  to  furnishing 
detailed  statistics,  this  canvass  will  show  the  location  of  fixed  ana 
floating  apparatus  and  will  enable  the  Bureau  to  make  an  authentic 
and  forceiul  presentation  of  the  situation. 

STURGEON   FISHERY  IN   FLORIDA. 

After  completing  the  field  work  of  the  survey  of  oyster  beds  in 
Apalachicola  Bay,  Fla.,  an  assistant  of  the  Bureau  made  inquiries 
in  regard  to  the  sturgeon  fishery  of  the  Apalachicola  River.  Prin- 
cipally because  of  inadequate  transportation  facilities  the  sturgeon 
fishery  was  not  pursued  actively  prior  to  1895.  For  a  number 
of  years  the  industry  grew  rapidly  until  the  effects  of  depletion 
became  manifest,  and  in  quite  recent  years  the  decline  of  the  fishery 
has  been  very  marked.  The  period  of  fishery  embraces  about  two 
and  one-half  months,  from  the  middle  of  April  to  the  end  of  June. 
The  locality  of  the  fishery  is  principally  in  the  immediate  vicinity 
of  Apalachicola  at  the  mouth  of  the  river  and  extending  upstream  a 
distance  of  30  miles.  The  sturgeon  are  known  to  ascend  the  river 
for  a  distance  of  200  miles  or  more. 

The  sturgeon  are  usually  captured  by  means  of  drift  nets  of  6-inch 
mesh.  The  body  of  the  fish  is  cut  into  sections  and  packed  in  ice  for 
shipment  to  northern  markets.  The  preservation  and  sale  of  the 
caviar  forms  an  important  phase  of  the  fisherjr.  The  catch  varies 
from  year  to  year;  and,  while  no  accurate  statistics  were  taken,  it 
was  estimated  that  20.000  to  60,000  pounds  are  marketed  each  season 
with  a  value  of  from  $2,000  to  $6,000.  A  single  specimen  has  yielded 
a  return  of  $90  from  caviar  alone.  The  average  size  of  fish  taken 
is  becoming  much  smaller,  while  the  value  of  tne  catch  as  a  whole 
is  declining. 

The  preservation  of  this  important  fish,  now  so  nearly  extermi- 
nated, should  command  the  thoughtful  attention  of  the  State  au- 
thorities. 

ALASKA  FISHERIES  SERVICE. 

A  full  report  on  the  fishing  industry  of  Alaska  during  the  calendar 
year  1914  and  on  the  activities  of  the  Bureau  in  connection  therewith 
has  been  published  as  an  appendix  of  the  annual  report  of  the  Com- 
missioner for  1914.    A  special  report  on  Alaska  fishery  investigations 


Digitized  by 


Google 


BfiPOBT  OF  THS  COMMtSSIOKEB  OJ?  FIdH£BI£^  71 

in  1914  was  prepared  by  the  Deputy  Commissioner  and  issued  in 
January,  1915.  In  view  of  the  fact  that  the  fishing  season  of  1915  has 
not  yet  ended,  no  report  titiereon  is  possible,  and  reference  will  be 
made  to  some  of  the  more  important  developments  of  the  last  calen- 
dar year. 

During  the  season  of  1914  the  Alaska  filling  industry  attained  its 
highest  value.  The  employment  of  21,200  persons  and  the  investment 
of  $37,000,000  therein  resulted  in  a  yield  of  products  valued  at  $21,- 
243,000,  an  increase  of  $6,500,000  over  the  previous  year.  This  great 
advance  was  due  largely  to  the  abundance  of  red  salmon  and  the  rela- 
tively high  prices  commanded  by  canned  salmon. 

In  the  patrol,  work  along  the  Alaskan  coast,  the  agents  of  the 
Bureau  have  found  that  the  fishinff  interests  in  general  are  in  qrm- 
pathy  with  the  protective  laws  and  observe  them  fully.  There  have 
been,  however,  a  number  of  more  or  less  serious  violations,  usually  by 
irresponsible  employees.  The  fishery  agents  have  successfully  prose- 
cuted a  number  of  cases  in  the  local  courts,  and  have  had  the  helpful 
cooperation  of  the  United  States  attorneys  and  marshals. 

The  private  salmon  hatcheries  in  Alaska  have  been  inspected,  and 
during  the  season  of  1914  all  were  found  to  be  well  conducted, 
although  at  some  plants  better  facilities  of  feeding  and  rearing  are 
desirable.  During  the  fiscal  year  1914  the  five  private  hatcheries  lib- 
erated over  64,000,000  red  salmon  fry,  and  were  credited  with  rebates 
of  taxes  aggregating  $25,741,  the  allowance  being  at  the  rate  of  40 
cents  per  tnousand  for  red  or  king  salmon  irj  planted. 

Under  date  of  April  27, 1915,  the  Bureau  issued  an  announcement 
that  a  hearing  would  be  had  at  Seattle  on  October  1  to  determine  the 
advisability  of  setting  aside  as  preserves  for  spawning  grounds  and 
limiting  or  prohibiting  commercial  fishing  therein  certain  waters 
in  Alaska  as  follows :  Barnes  Lake,  near  Lake  Bay,  including  all  its 
tributary  waters  and  its  outlet ;  Hetta  River  and  Lagoon,  including 
all  tributary  waters;  and  Sockeye  Creek,  the  outlet  of  Boca  de 
Quadra  hatchery  waters,  together  with  its  tributaries;  and  an  area 
or  zone  within  500  yards  of  the  mouth  of  each  of  the  above 
streams. 

Under  the  authority  conferred  by  the  Presidential  proclamation 
setting  apart  Afognak  Island  and  adjacent  islands  as  a  fish-culture 
reserve,  73  licenses  were  issued  to  native  inhabitants  in  1914  to 
conduct  fishing  operations  for  salmon  with  seines  and  gill  nets  in 
the  waters  of  the  reservation.  Their  catdi  was  330,930  salmon, 
chiefly  sockeyes  and  humpbacks,  and  were  mostly  disposed  of  at 
Kodiak. 

A  limited  number  of  permits  was  granted  during  the  year  author- 
izing the  carrying  on  of  certain  fisheries  operations  in  the  Aleutian 
Islands  Reservation.  It  is  the  plan  of  the  Department  to  make  the 
fisheries  within  this  reservation  subservient  to  the  welfare  of  .the 
native  inhabitants  and  to  allow  no  fishing  that  would  be  disadvan- 
tageous to  them  or  to  the  perpetuation  of  the  fisheries.  It  having 
been  found  that  fish  for  use  as  fox  food  on  the  Pribilof  Islands 
could  be  secured  to  advantage  from  the  reservation,  arrangements 
were  made  early  in  1915  whereby  the  natives  would  be  given  the 
opportunity  of  rumishing  the  required  supply. 

In  the  winter  of  1914-15  the  Bureau  held  protracted  conferences 
with  the  representatives  of  fishing  interests  in  Alaska  regarding  the 
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amendment  of  the  existing  laws  governing  fishing  in  that  territory. 
A  comprehensive  revision  of  the  laws  to  meet  new  ccoiditions  was 
considered,  and  a  bill  waa  drafted  and  tentatively  agreed  on.  It  is 
hoped  that  this  or  a  similar  measure  may  be  taken  up  at  the  next 
session  of  Congress. 

FUR-SEAL  SERVICE. 

At  the  end  of  the  last  fiscal  year  reports  of  demoralization  among 
Government  employees  and  natives  on  the  Pribilof  Islands  reach^ 
the  Department,  and  immediately  on  their  receipt  the  Deputy  Com- 
missioner, who  was  at  the  time  on  the  Pacific  coast,  was  dispatched 
in  the  AU>atro88.  Following  his  investigation  of  the  reports,  which 
were  for  the  most  part  sustained,  the  agent  and  caretafcer  and  the 
storekeeper  on  St.  Paul  Island  were  removed,  a  general  reorganiza- 
tion of  the  force  was  effected,  and  the  natives  were  placed  imder 
much-needed  restraint,  especially  in  the  matter  of  making  and  using, 
intoxicating  liquors.  It  is  a  pleasure  to  note  a  decided  improvement 
in  the  moral  and  physical  condition  of  the  natives. 

In  March,  1915,  the  Department  adopted  regulations  goveminff 
the  delivery  and  use  of  intoxicating  liquors  on  the  seal  islands,  and 
embodied  these  regulations  in  a  Departmental  circular. 

The  special  investigators  who  were  sent  to  the  islands  in  the  sum- 
mer of  1914  conducted  their  work  in  a  very  thorough  manner,  cov- 
ering the  seal  and  other  animal  life,  the  affairs  of  the  natives,  and 
the  relations  of  the  Government  thereto.  On  their  return  in  the 
fall  they  began  the  preparation  of  their  report,  which  was  completed 
and  submitted  on  January  28, 1915.  On  February  17  the  report  was 
transmitted  to  Congress  with  a  request  for  publication,  and  it  was 
subsequently  issued  as  a  Senate  document  and  also  as  a  part  of  the 
Bulletin  of  the  Bureau  of  Fisheries  for  1914. 

The  census  of  the  seal  herd,  taken  by  the  special  investigators  with 
the  assistance  of  the  local  Government  representatives,  showed  the 
number  of  animals  at  the  close  of  the  breeding  season  to  be  approxi- 
mately 294,687,  as  follows.  These  figures  indicate  an  increase  of 
26,382  animals  over  1913,  although  the  number  of  pups  bom  was 
only  about  a  thousand  more  than  in  the  previous  year. 


ClassM. 


Namber. 


ClassQB. 


NnmlMK. 


Bitedingoowa ^ '  93,260 

Breeding  buUs 1,6» 

IdlebSb !  172 

Young  bulls  (chiefly  5-year  olds) |  1,658 

BadbiSoRof2,8,and4yeBi8 41,241 

Coir8  2yearsold i  17,422 


Yearling  badiekvs . 

Yearling  cows 

Pups 

Total 


28,067 


204,687 


On  the  recommendation  of  the  special  investiffators  on  the  ground, 
the  number  of  young  bachelor  seals  that  might  be  killed  for  nie  uses 
of  the  natives  during  the  calendar  year  1914  was  fixed  at  4,500,  sub- 
ject to  increase  if  the  circumstances  demanded  it.  This  quota,  how- 
ever, was  apparently  not  needed,  and  only  2,735  seals  were  taken 
during  the  year.  The  annual  shipment  of  pelts  from  the  islands  was 
made  m  October,  consisting  of  2,884  sealskins,  266  blue  fox  skins,  and 
25  white  fox  skins.    These  were  taken  to  Seattle  on  the  Coast  Guard 
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cutter  Mannina  and  thence  forwarded  to  St  Louis.  Owin^  to  the 
depressed  condfition  of  the  fur  trade,  the  sale  of  the  sealskins  was 
deferred,  under  special  authority  given  by  Congress. 

In  1915  arrangements  were  made  for  a  complete  census  of  the  seal 
herd,  to  be  taken  by  the  Bureau's  a^nts  already  cm  the  seal  islands, 
and  £l^ures  submitted  indicate  an  mcrease  of  about  60,000  animals 
over  the  estimate  for  1914.  The  ouota  of  bachelor  seals  that  could  be 
killed  to  meet  the  requirements  of  the  natives  was  fixed  at  5,500. 

It  is  apparent  from  the  report  of  the  special  investigators  of  1914 
and  from  the  results  of  the  census  of  1915  that  there  exists  a  great 
surplus  of  male  seals  and  that  commercial  tilling  on  a  limited  scale 
could  properly  be  resumed.  A  noteworthy  economic  contingency  will 
arise  when  the  taking  of  large  numbers  of  seals  begins.  The  com- 
paratively limited  neras  of  the  natives  will  consume  but  a  small  part 
of  the  seal  meat  and  other  products,  and  steps  have  already  been  takra 
looking  to  the  profitable  utilization  of  what  has  heretofore  been 
wasted. 

The  past  year  has  witnessed  an  important  chan^  in  the  relations 
of  the  Government  to  the  natives  in  the  matter  ox  compensation  f <»* 
services  rendered.  The  old  practice  has  been  to  pay  cash  for  services, 
and  a  comparatively  large  part  of  the  appropriation  has  thus  been 
consumed.  The  natives  used  the  cash  thus  obtained  in  purchasing 
supplies  at  the  Government  stores,  and  the  sums  thus  received  were 
turned  into  the  United  States  Treasury.  There  was  consequently  a 
double  drain  on  the  appropriation  which,  in  recent  years  at  least, 
was  none  too  large  for  the  legitimate  administration  of  the  islands 
and  the  support  of  the  natives.  Under  the  new  system,  able-bodied 
natives  are  reauired  to  perform  some  kind  of  labor,  and  paym^it  is 
made  in  supplies.  This  arrangement  at  first  was  resented  by  the 
natives,  but  in  g^ieral  is  now  working  well.  The  agent  on  St. 
George  Island  reports  that  the  natives  ^^  have  both  privately  and  as  a 
body  expressed  their  preference  for  the  present  method  of  issuing  all 
necessary  supplies  as  against  receiving  pay  in  cash  for  all  labor  and 
buying  with  their  earnings  their  food  and  all  other  necessary  arti- 
cles." It  is  realized  that  on  the  resumption  of  commercial  killing 
when,  under  the  law,  the  natives  will.be  entitled  to  cash' compensa- 
tion for  services  performed  in  various  capacities,  other  arrangements 
will  have  to  be  made.  It  is  believed  that  the  expense  which  may  be 
connected  with  the  commercial  operations  should  be  deducted  CTom 
the  selling  price  of  the  sealskins  and  not  from  the  appropriation  for 
the  maintenance  of  the  fur-seal  service. 

Owing  to  a  change  in  the  personnel  on  the  islands,  the  savings  of 
the  seal-island  natives,  heretofore  kept  in  a  San  Francisco  bamt  in 
the  name  of  a  trustee,  have  been  transferred  to  Washington  and 
deposited  in  a  local  bank,  and  the  United  States  Commissioner  of 
Fisheries  has  been  designated  as  trustee.  The  amounts  thus  trans- 
feired  and  held  to  the  credit  of  the  natives  are  $5,148.12. 

An  entirely  new  method  of  procedure  in  obtaining  supplies  for  the 
Pribilof  Idands  was  adopted  for  the  1915  season.  In  the  past  the 
general  supplies  have  been  bought  either  without  competition  or  on 
more  or  less  formal  proposals.  This  year  formal  schedules  were  pre- 
pared and  printed  copies  were  distributed  to  prospective  bidders  at 
Seattle,  San  Francisco,  St  Louis,  Chicaga,  New  York,  Boston,  and 
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other  points.  While  the  form  of  proposal  used  permitted  bidders  to 
designate  the  point  where  they  proposed  to  deliver  the  material  bid 
upon,  the  majority  of  proposals  designated  Seattle  as  the  point  of 
delivery.  Of  the  proposals  accepted  all  but  two  were  for  delivery  in 
Seattle.  The  business  of  making  contracts  in  connection  with  the 
accepted  proposals  and  the  ordering  and  assembling  of  supplies  were 
in  progress  at  the  end  of  the  fiscal  year. 

A  shortage  of  certain  supplies  on  the  Pribilof  Islands  made  it 
necessary  to  arrange  for  a  small  consignment  during  the  winter 
season  of  1914-15.  Space  was  accordin^y  secured  on  the  schooner 
Bender  Bros.^  which  left  Seattle  on  February  27,  1915,  for  Alaskan 
points.  The  vessel  arrived  at  St.  Paul  Island  April  1  and  at  St. 
GiBorge  Island  the  next  day.  The  sending  of  a  ship  annually  to  the 
Pribilofs  during  the  winter  season  should  be  done  if  practicable.  A 
procedure  of  this  kind  would  {a)  permit  supplying  the  islands  with 
fresh  provisions,  (6)  obviate  any  deficiency  which  might  arise  in  the 
stock  of  staple  supplies,  {c)  effect  the  transfer  of  mail,  and  {d)  afford 
a  welcome  relief  to  the  Government  employees  from  the  enforced 
monotony  of  the  long  winter  season. 

In  accordance  with  the  law,  arrangements  were  made  by  the  Coast 
Guard  Service  for  the  patrol  of  the  North  Pacific  Ocean  and  Bering 
Sea  during  the  season  of  1915  by  vessels  of  that  service.  The  Unalga 
was  designated  to  patrol  the  waters  between  Kodiak  Island  and  the 
western  end  of  the  Aleutian  Chain  from  the  beginning  of  the  season 
until  July  15.  The  Manning  was  designated  to  relieve  the  Unalga 
July  15  and  patrol  the  Bering  Sea  until  the  end  of  September.  The 
vessels  were  to  visit  the  Pribilofs  from  time  to  time  for  the  purpose 
of  conveying  mail  from  Unalaska  to  those  islands.  In  Jime,  1915, 
the  agent  on  St.  Paul  Island  reported  to  the  Unalga  that  there  were 
evidences  of  poachers  in  the  vicmity  of  that  island  (reports  were  also 
made  by  him  directly  to  the  Bureau)  and  a  careful  search  was  under- 
taken by  that  vessel,  but  with  only  negative  results. 

MINOR  FUR-BEARING  ANIMALS. 

With  the  limited  force  and  funds  available,  the  Bureau  has  admin- 
istered as  thoroughly  as  practicable  the  laws  and  regulations  per- 
taining to  the  minor  fur-bearing  animals  of  Alaska,  whose  aggregate 
value  and  importance  exceed  the  fur  seal  at  present.  The  number  of 
wardens  for  this  service  was  increased  from  5  to  7  in  the  fiscal  year 
1915,  and  in  addition  thereto  one  special  fur  warden  previously  em- 
ployed was  continued  at  a  nominal  salary. 

In  May,  1915,  the  Department  approved  a  revision  of  the  regula- 
tions for  the  protection  of  fur-bearing  animals  in  Alaska  as  recom- 
mended by  the  Bureau;  and  under  date  of  May  24,  1915,  these 
regulations  were  issued  (Department  Circular  no.  246,  third  edi- 
tion).   The  principal  features  of  the  new  regulations  are  as  follows: 

No  changje  of  seasons  for  the  killing  of  mr-bearing  animals  was 
made ;  prohibition  was  placed  upon  the  use  of  "  klips  "  and  the  steel 
bear  trap  or  any  other  trap  with  jaws  having  a  spread  exceeding  8 
inches;  no  attempt  was  made  to  place  restrictions  upon  the  taking  of 
fur-bearing  animals  alive,  so  long  as  no  killing  was  involved ;  the 
shipping  of  live  fur-bearing  animals  from  Alaska  was  not  inter- 
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dieted;  and  the  requirement  that  persons  engaged  in  fur  farming 
should  secure  a  license  from  the  Department  was  discontinued. 

At  the  end  of  the  fiscal  year  four  of  the  Alaska  Islands  which  the 
Department  may  lease  for  fur-farming  purposes  were  so  leased. 
The  plan  of  supplying  blue  foxes  for  breeding  purposes  from  the 
Pribilof  Islands  has  not  been  continued  since  the  summer  of  1914. 
In  addition  to  the  difficulty  experienced  in  making  deliveries  of  live 
animals  from  this  remote  region,  it  was  felt  that  the  conditions  of 
the  herds  did  not  warrant  depleting  them  of  the  best  potential  breed- 
ing elements,  which  animals  the  prospective  breeders  would  natu- 
rally require.  A  portion  of  the  animals  sold  in  1914  were  taken  to 
a  ranch  in  Michigan;  they  have  not  yet  bred  in  their  new  environ- 
ment, and  the  results  of  the  venture  are  awaited  with  interest. 

The  total  value  of  the  minor  furs  sent  out  of  Alaska  in  the  year 
ending  November  15,  1914,  was  approximately  $650,000.  The  two 
most  conspicuous  furs  as  regards  aggregate  value  b^  red  fox  and 
mink,  although  white  fox,  lynx,  mu^at,  and  marten  are  also  im- 
portant. It  IS  a  pleasure  to  be  able  to  report  a  rapid  increase  in 
beavers  in  southeastern  Alaska  and  in  various  parts  of  the  interior; 
and  a  further  marked  increase  may  confidently  be  expected  as  a 
result  of  the  prohibition  of  the  killing  of  beavers  until  November  1, 
1918. 

In  view  of  the  incongruitjr  of  including  strictly  terrestrial  animals 
in  a  bureau  devoted  to  aquatic  animals  and  the  fisheries,  it  is  believed 
that  Congress  should  make  early  provision  for  a  change  in  the  admin- 
istration of  the  laws  pertaining  to  the  minor  fur-bearing  animals  of 
Alaska,  in  accordance  with  recommendations  that  have  been  made 
in  former  reports.  Aside  from  the  question  of  administration,  there 
are  anomalies  and  inconsistencies  in  the  existing  laws  that  call  for 
immediate  attention ;  and,  furthermore,  the  general  act  protecting  the 
fur  bearers  is  fimdamentally  defective. 

This  matter  has  been  taken  up  by  the  Departments  of  Commerce 
and  Agriculture  through  a  committee  of  four  persons  representing 
the  Bureau  of  Fisheries  and  the  Bureau  of  Biological  Survey,  and 
an  agreement  has  been  reached  under  which  an  appeal  will  be  made 
to  Congress  for  a  proper  allocation  of  duties  in  the  two  departments. 
The  recommendations  of  the  committee,  submitted  April  10,  1915, 
and  approved  by  the  respective  Secretaries,  provide  (l)  that  Con- 
gress be  requested  to  order  the  transfer  to  the  Department  of  Agri- 
culture of  jurisdiction  over  the  terrestrial  fur-bearing  animals  of 
Alaska  now  exercised  by  the  Department  of  Commerce;  and  (2)  that 
at  the  same  time  the  Department  of  Commerce  should  be  given  exclu- 
sive jurisdiction  over  all  aquatic  or  amphibious  animals  whose  pur- 
suit constitutes  a  fishery,  such  as  walrus,  whales,  porpoises,  and  sea 
lions,  in  addition  to  fur  seals  and  sea  otters. 

MISCELLANEOUS  MATTERS. 

MOVEMENTS  OF  VESSELS. 

In  June,  1914,  the  Albatross  was  dispatched  to  the  Pribilof  Islands 
with  the  Deputy  Commissioner,  who  subsequently  used  the  vessel  for 
an  inspection  of  the  fisheries  in  parts  of  central  and  western  Alaska. 
On  August  15  the  Deputy  Commissioner  disembarked  at  Juneau,  and 
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the  vessel  immediately  returned  to  Seattle  and,  after  some  refitting, 
i*esumed  the  investigation  of  the  halibut  banks  off 'Washington  and 
Oregon  which  had  been  in  progress  during  the  preceding  year.  This 
work  was  completed  for  tne  season  on  Septemoer  9,  when  the  ship 
was  sent  to  Sausalito  and  there  laid  up  for  the  balance  of  the  year, 
as  lack  of  funds  prevented  anj^  further  activities.  From  the  incep- 
tion of  the  halibut  investigation  in  April,  1914,  till  the  arrival  at 
Sausalito,  September  16,  the  vessel  steamed  11,005  miles. 

The  auxiliary  schooner  Grampus  continued  during  the  summer  of 
1914  the  oceanographic  investigations  in  the  Gulf  of  Maine  and  as 
far  south  as  NantucKet.  During  the  fall  and  winter  the  schooner  was 
laid  up,  and  the  crew  were  employed  to  assist  in  the  fish-cultural 
work  of  the  Gloucester  station.  On  May  4^  1915,  the  offshore  work  of 
thepreceding  year  wa,?  resumed  and  was  m  progress  on  June  80. 

The  Fi%h  Hawk  was  employed  in  surveying  offshore  fishing 
grounds  in  connection  with  the  Beaufort  laboratory  in  the  summer  of 
1914,  and  in  December  was  sent  to  the  west  coast  of  Florida  for  use 
in  the  oyster-grounds  survey  audiorized  by  Congress*  This  work  was 
duly  completed,  and  on  May  18  the  vessel  arrived  at  Norfolk,  Va., 
where,  after  overhauling  and  refitting,  preparations  for  further  serv- 
ice on  the  North  CaroRna  coast  were  made.  During  the  year  the 
vessel  steamed  about  5,000  miles. 

The  Osprey  was  engaged  in  the  usual  patrol  work  in  southwestern 
Alaska^  and  was  utihz^  by  the  Deputy  Commissiolier  during  his 
inspection  trip  to  that  region  in  the  summer  of  1914. 

The  Phalarope  was  attached  to  the  Woods  Hole  station  during 
most  of  the  year,  and  was  utilized  in  connection  with  both  the  fish- 
cultural  and  biological  work.  In  the  spring  of  1915  the  vessel  was 
detailed,  as  heretofore,  to  assist  in  the  shad  hatching  on  the  Potomac 
River. 

The  Curlew  was  engaged  in  the  rescuing  of  fishes  from  the  over- 
flow waters  of  the  Mississippi  River  and  in  the  propagation  of  pearl 
mussel& 

VESSEL  FOR  ALASKA   SERVICE. 

The  well-known  arctic-exploration  steamer  Roosevelt  has  been  pur- 
chased in  New  York  for  the  Alaska  service,  and  has  undergone  a 
general  overhauling,  including  the  substitution  of  oil-burning  for 
coal-burning  machinery.  The  vessel  started  for  the  Pacific  coast  on 
July  19,  after  a  trial  tnp ;  but  on  the  nm  from  New  York  to  Norfolk, 
where  a  cargo  of  coal  for  the  Pribilof  Islands  was  to  be  taken  aboard, 
certain  unforeseen  defects  in  machinerv  developed,  and  it  was  neces- 
sary to  send  the  vessel  to  the  Norfolt  Navy  Yard  for  a  thorough 
inspection  and  special  repairs,  which  have  delayed  the  departure  tor 
the  Pacific  coast 

NEW  VESSEL   FOR  THE   HAtKE   COAST. 

A  special  appropriation  of  $45,000,  for  a  vessel  for  the  Boothbay 
Harbor  station,  was  made  immediately  available  in  the  simdry  civil 
appropriation  act  approved  March  4,  1915.  It  was  thought  at  first 
that  it  would  be  possible  to  purchase  a  suitable  craft  in  first-class 
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condition  at  a  less  price  than  one  could  be  built  for,  and  with  the 
added  advantage  that  she  would  be  available  for  immediate  use. 
Exhaustive  inquiries  at  all  practicable  shipping  ports  were  accord- 
ingly made,  and  many  offerings  were  considered,  but  without  finding 
a  satisfactory  vessel.  The  experience  of  this  and  other  bureaus  has 
shown  that  m  general  the  policy  of  purchasing  second-hand  vessels 
is  unwise.  Sudi  vessels  are  never  pnmarily  smted  for  the  Bureau's 
purposes,  and  to  rebuild  them  is  an  expensive  matter,  with  final 
unsatisfactory  results.  Ordinarily,  too,  it  they  are  in  first-class  con- 
dition, they  are  not  cheap.  It  was,  therefore,  finally  decided  to  build 
a  new  vessel  designed  not  only  for  the  local  activities  of  the  Boothbay 
station  but  also  for  offshore  research,  survej^s,  and  exploitation  of 
the  fisheries.  Plans  are  now  beinff  prepared  m  the  Bureau  of  Light- 
houses, and  as  soon  as  completed  bids  for  the  construction  will  be 
called  for. 

NEW  ESTABLISHMENTS  AND  CJONSTRUCTION. 

The  sites  for  the  new  hatchery  in  Utah  and  the  new  biological 
laboratory  in  Florida  had  not  yet  been  acquired  at  the  end  of  the 
fiscal  year  owing  to  delays  on  the  part  of  tne  owners  in  furnishing 
titles  satisfactory  to  the  Department  of  Justice.  No  title  has  yet 
b€«n  obtained  for  the  additional  land  which  is  to  be  acquired  for  the 
Cold  Spring  station  in  Georgia. 

The  worK  of  reconstructing  the  wharves  and  building  a  retaining 
bulkhead  at  the  Woods  Hole  station  has  been  placed  under  the  super- 
vision of  Army  engineers.  The  new  wharves,  while  less  extensive 
than  the  older  ones,  will  be  of  ample  capacity  for  the  Bureau's  needs 
and  will  be  much  less  expensive  to  maintain.  The  demolition  of  the 
coal  shed  has  been  made  necessary  by  its  location  on  the  old  wharf. 

At  Saratoga,  Wyo.,  a  hatchery,  a  superintendent's  dwelling,  and  a 
cottage  for  the  fish  culturist  have  been  nearly  completed ;  work  is  also 
well  advanced  on  the  pond  and  drainage  systems;  and  a  railroad 
siding  is  bein^  built 

The  biological  station  at  Beaufort,  N.  C,  has  been  extensively 
repaired  and  put  in  first-class  order  with  a  small  appropriation 
ffranted  by  the  last  Congress.  The  wooden  underpinning  of  the 
bboratory  has  been  replaced  with  brick;  a  veranda  has  be^  added 
on  the  south  front;  new  salt-water  plumbing  has  been  installed;  the 
buildings  have  been  repainted;  general  repairs  have  been  made;  the 
protectmg  sea  wall  has  been  e^^nded;  and  the  grounds  have  be^i 

Saded,  planted,  and  put  in  thorough  order.  A  terrapin  pond  and 
cee  fish  pool  6ave  been  added  to  the  plant. 

At  Edenton,  N.  C,  a  mess  house,  25  feet  square,  suitably  arranged 
for  the  necessary  quarters,  is  un^r  construction  with  the  speml 
appropriation  made  at  the  last  session  of  Congress. 

In  an  effort  to  relieve  the  crowded  condition  of  the  offices  in  the 
Bureau's  building  in  Washington,  part  of  the  space  on  the  ground 
floor,  heretofore  occupied  by  Central  Station  for  fish-hatching  and 
other  purposes,  has  been  converted  into  six  new  office  rooms  sepa- 
rated by  a  double  row  of  aquarium  tanks  leading  into  the  grotta 
A  new  ceiling  and  new  floor  have  been  laid,  the  seal  pool  has  been 
reconstructed  and  enlarged,  and  a  small  space  has  been  reserved  for 
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fish-hatching  operations  and  an  exhibit  of  some  of  the  activities  of 
the  Bureau. 

FISHERY  MATTERS  IN  CONGRESS. 

By  a  joint  resolution  approved  February  24, 1915,  the  Secretary  of 
Commerce  was  authorized  to  postpone  the  sale  of  all  skins  in  posses- 
sion of  the  Government  taken  from  seals  killed  on  the  Pribilof 
Islands  for  food  purposes  until  such  time  as,  in  his  discretion,  he  shall 
deem  advisable. 

A  bill  was  passed  on  February  18, 1915,  authorizing  the  Secretary 
of  Commerce,  through  the  Coast  and  Geodetic  Survey  and  the  Bureau 
of  Fisheries,  to  make  a  survey  of  oyster  beds  in  the  State  of  Texas. 
Owing  to  a  defect  which  imposed  an  unintended  financial  burden  on 
the  Bureau,  the  bill  was  withdrawn  by  the  Senate  after  it  had  been 
sent  to  the  I^resident  for  approval,  and  was  not  reenacted. 

Defects  in  the  law  of  June  20,  1906,  for  the  protection  of  sponges 
were  corrected  in  a  bill  which  passed  both  Houses  and  was  approved 
August  15,  1914.  This  law,  which  was  advocated  by  the  Bureau, 
regulates  the  taking  of  sponges  in  extraterritorial  waters  of  the  coast 
of  Florida.  The  principal  provision  of  the  act  is  the  limiting  of  the 
size  of  sponges  that  may  be  taken,  or  landed,  cured,  offered  for  sale, 
or  had  in  possession  to  5  inches  in  maximum  diameter. 

A  bill  to  prohibit  interstate  and  foreign  commerce  in  lobster  meat 
and  in  undersized  or  egg-bearing  lobars  was  introduced  in  the 
House  on  July  2,  1914,  and  referred  to  the  Committee  on  Interstate 
and  Foreign  Commerce. 

A  bill  approved  by  this  Bureau  authorizing  the  Commissioner  of 
Fisheries  to  conduct  mvestigations  and  experiments  for  ameliorating 
the  damage  wrought  to  the  fisheries  by  predaceous  fishes  and  other 
aquatic  animals  was  introduced  in  the  House  and  recommended  by 
the  Coipmittee  on  the  Merchant  Marine  and  Fisheries.  This  bill  was 
so  amended  on  the  floor  of  the  House  before  it  passed  that  body  as  to 
leave  the  Bureau  with  fewer  powers  than  it  already  possessed,  and  it 
failed  of  passage  in  the  Senate. 

The  Sixty-third  Congress  expired  without  making  effective  the 
treaty  of  April  13, 1908,  providing  for  joint  international  regulations 
for  the  fisheries  in  the  contiguous  waters  of  the  United  States  and 
Canada.    The  matter  had  been  pending  in  Congress  since  1910.    The 

f)resent  international  commissioner  on  behalf  of  the  United  States 
abored  assiduously  to  meet  the  objections  that  had  been  urged  against 
various  features  of  the  regulations  and  cooperated  in^the  draftmg  of 
a  bill  which  fully  safeguarded  all  the  interests  of  the  United  States 
fishermen.  This  failure  to  respect  our  treaty  obligations  leaves  the 
international  fisheries  in  a  chaotic  condition  and  leads  to  the  fear 
that  further  depletion  of  international  waters  will  result  because  of 
inharmonious  laws  and  incompatible  jurisdictions. 

In  March,  1915,  a  bill  to  amend  the  laws  for  the  protection  and 
regulation  of  the  fisheries  of  Alaska  was  introduced  in  the  House, 
but  owing  to  the  imminent  adjournment  of  Congress  no  action  was 
taken  thereon. 
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PUBLICATIONS    AND    LIBRARIES. 

During  the  fiscal  year  the  following  publications  were  issued  and 
distributed  through  the  Superintendent  of  Documents  on  special 
mailing  lists : 

REPORT   OF   THE   COMMISSIONER   AND    APPENDIXES  THERETO. 

Report  of  the  Commissioner  of  Fisheries  to  the  Secretary  of  Commerce  for  the 
fiscal  year  ended  June  30,  1914.    81  p. 

The  distribution  of  fish  and  fish  eggs  during  the  fiscal  year  1913.  Appendix  i 
to  Report  of  Commissioner  for  1913.    122  p. 

Alaska  fisheries  and  fur  industries  in  1913.  Appendix  ii  to  Report  of  CJom- 
missloner  for  1913.    172  p. 

Experimental  study  of  the  growth  and  migration  of  fresh-water  mussels.  By 
Frederick  B.  Isely.    Appendix  m  to  Report  of  Commissioner  for  1913.    24  p.,  3  pi. 

Elxperlments  in  propagation  of  fresh-water  mussels  of  the  Quadrula  group. 
By  Arthur  Day  Howard.  Appendix  iv  to  Report  of  Commissioner  for  1913. 
52  p.,  6  pi. 

The  mussel  fauna  of  central  and  northern  Minnesota.  By  Charles  B.  Wilson 
and  Ernest  Danglade.  Appendix  v  to  Report  of  Commissioner  for  1913. 
26  p.,  1  map. 

The  mussel  resources  of  the  Illinois  River,  by  Ernest  Danglade.  The  mussel 
fishery  of  the  Fox  River,  by  John  A.  Bldrldge.  Appendixes  vi  and  vii  to  Report 
of  Commissioner  for  1913.    48  p^  5  pi.,  2  text  fig.,  chart,  8  p. 

Water-power  development  in  relation  to  fishes  and  mussels  of  the  Mississippi. 
By  Robert  E.  Coker.  Appendix  viu  to  Report  of  Commissioner  for  1913. 
28  p.,  6  pi. 

The  distribution  of  fish  and  fish  eggs  during  the  fiscal  year  1914.  Appendix  i 
to  Report  of  Commissioner  for  1914.    114  p. 

Condition  and  extent  of  the  natural  oj^ter  beds  and  barren  bottoms  of 
Lavaca  Bay,  Tex.  By  H.  F.  Moore  and  Ernest  Danglade.  Appendix  ii  to  Report 
of  Commissioner  for  1914.    45  p.,  5  pi.,  1  chart 

Menhaden  industry  of  the  Atlantic  coast.  By  Rob  Leon  Greer.  Appendix 
III  to  Report  of  Commissioner  for  1914.    27  p.,  7  pi. 

Mussel  resources  in  tributaries  of  the  upper  Missouri  River.  By  Robert  K 
Coker  and  John  B.  Southall.  Appendix  iv  to  Report  of  Commissioner  for  1914. 
17  p.,  1  pi.,  1  map. 

Identification  of  the  glochidia  of  fresh-water  mussels.  By  Thaddeus  Surber. 
Appendix  V  to  Report  of  Commissioner  for  1914.    9  p.,  1  pi. 

Otter-trawl  fishery.  By  A.  B.  Alexander,  H.  F.  Moore,  and  W.  C.  Kendall. 
Appendix  vi  to  Report  of  Commissioner  for  1914.  97  p.,  9  text  fig.,  1  chart, 
1  diag. 

Survey  of  the  fishing  grounds  on  the  coasts  of  Washington  and  Oregon  in 
1914.  By  Waldo  L.  Sohmitt,  E.  C.  Johnston,  E.  P.  Rankin,  and  Edward  Driscoll. 
Appendix  vii  to  Report  of  Commissioner  for  1914.    30  p.,  1  pi.,  2  charts,  1  paster. 

The  Fishes  of  the  Yellowstone  National  Park.  By  W.  O.  Kendall.  Appendix 
vin  to  Report  of  Commissioner  for  1914.    28  p.,  17  text  figs. 

BULLETIN  OF  THE  BUREAU  OF  FISHERIES. 

A  llmnologlcal  study  of  the  dinger  Lakes  of  New  York.  By  Edward  A.  Birge 
and  Chancey  Juday.  Bulletin,  vol.  xxxii,  1912,  p.  525-610,  23  text  fig.,  pi. 
oxi-cxvi  (maps). 

The  embryology  and  larval  development  of  Bairdiella  chrysura  and  AJichovia 
mitchilll.    By  Albert  Kuntz.    Bulletin,  vol.  xxxm.  1913,  p.  1-20,  46  text  fig. 

The  skeletal  musculature  of  the  king  salmon.  By  Charles  Wilson  Greene  and 
Carl  Hartley  Greene.    Bulletin,  vol.  xxxm,  1913,  p.  21-60,  pi.  i-ii,  14  text  fig. 

The  directive  influence  of  the  sense  of  smeU  In  the  dogfish.  By  G.  H.  Parker. 
Bulletin,  vol.  xxxm,  1913,  p.  61-68. 

The  storage  of  fat  in  the  muscular  tissue  of  the  king  salmon  and  Its  resorp- 
tion during  the  fast  of  the  spawning  migration.  By  Charles  W.  Greene.  Bulle- 
tin, ToL  zxxin,  1913,  p.  69-138,  pi.  m-xi. 
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Correlations  of  weight,  length,  and  other  body  measurements  in  the  weakflsh, 
Cynosion  regalis.    By  William  J.  Grozler  and  Sellg  Hecht    Bulletin,  vol.  xxxm^ 

1913,  p.  139-148,  4  text  fig. 

The  fat-absorbing  function  of  the  alimentary  tract  of  the  king  salmon.  By 
Charles  W.  Gi-eene.    Bulletin,  vol.  xxxni,  1913,  p.  149-176,  pi.  xii-xv. 

Notes  on  the  habits,  morphology  of  the  reproductive  organs,  and  embryology 
of  the  viviparous  fish  Gambusia  afflnis.  By  Albert  Kuntz.  Bulletin,  vol. 
xxxin,  1913,  p.  177-190,  pi.  xvi-xix. 

Sporozodn  parisites  of  certain  fishes  in  the  vicinity  of  Woods  Hole,  Mass. 
By  C.  W.  Hahn.    Bulletin,  vol.  xxxiii,  1913,  p.  191-214,  pi.  xx-xxi. 

Fur  seals  and  other  life  in  the  Pribilof  Islands,  Alaska,  in  1914.  By  Wilfred 
H.  Osgood,  Edward  A.  Preble,  and  George  H.  Parker.    Bulletin,  voL  xxxrv, 

1914,  p.  1-172,  pL  i-xvni,  24  maps. 

SPECIAL  PUBLICATION. 

Rep<^  of  Alaska  investigations  in  1914.    By  B.  Lester  Jones,  155  p.,  illns. 

EXX)NOMIC  CIBCXJLABS. 

Commercial  possibilities  of  the  gooseflsh,  a  neglected  food;  with  10  recipes. 
5  p.    Dec.  15.  1914. 

Mussel  resources  of  the  Tensas  River  of  Louisiana.    7  p.    April  9,  1915. 

The  common  and  scientific  names  of  fresh-water  mussels.    4  p.    April  8,  1915. 

Concerning  the  mortality  of  the  soft  clams  at  Essex,  Mass.  4  p.,  illus.  April 
18,  1915. 

STATISTICAL  BULLETINS. 

Monthly  statements  showing  by  species  and  fishing  grounds  the  quantity  and 
values  of  certain  fishery  products  landed  at  Boston  and  Gloucester.  Mass.,  by 
American  fishing  vessels.    1-sheet  bulletin. 

Statement,  by  months,  of  the  quantities  and  values  of  certain  fishery  products 
landed  at  Boston  and  Gloucester,  Mass.,  by  American  fishing  vessels  during  the 
year  1914.     1-sheet  bulletin. 

Statement,  by  fishing  grounds,  of  the  quantities  and  values  of  certain  fishery 
products  landed  at  Boston  and  Gloucester,  Mass.,  by  American  fishing  vessels 
during  the  calendar  year  1914.    1-sheet  bulletin. 

Fresh-water  pearl  button  Industry  of  the  United  States  In  1912.  1-sheet 
bulletin. 

Fresh-water  mussel  fishery  of  streams  tributary  to  the  Great  Lakes  and  the 
Ohio  and  Mississippi  Rivers  north  of  the  Ohio  and  east  of  the  Mississippi  River 
in  1913.    1-sheet  bulletin. 

Lobster  fishery  of  the  Atlantic  Coast  States  In  1913.    1-sheet  bulletin. 

Beginning  with  June,  1915,  a  monthly  publication,  entitled  Fish- 
eries Service  Bulletin,  was  started  and  seems  destined  ^o  serve  a  use- 
ful purpose.  The  objects,  as  stated  in  the  first  issue,  are  to  bring 
into  closer  touch  the  headquarters  and  the  field  service  and  to  estab- 
lish a  means  of  official  communication  between  the  administrative 
offices  and  all  employees.  The  publication  is  supplied  to  each  em- 
ployee of  the  Bureau,  to  State  fishery  authorities,  to  the  press,  and 
to  private  individuals  interested  or  identified  with  the  fisheries  in 
their  broad  aspects. 

The  Bureau  has  at  its  headquarters  in  Washington  a  library  re- 
puted to  be  the  most  complete  in  the  world  in  publications  on  the 
fisheries  and  related  subjects.  Auxiliary  libraries  are  maintained  at 
the  laboratories  at  Woods  Hole,  Mass.,  Beaufort,  N.  C,  and  Fairport, 
Iowa,  and  there  is  a  small  but  well-selected  collection  of  books  on 
the  Fisheries  steamer  Albatross  on  the  Pacific  coast.  The  main 
library  contains  over  29,000  volumes,  that  at  Woods  Hole  about  2,000, 
and  those  at  Beaufort  and  Fairport  about  1,000  each.  All  are  being 
rapidly  augmented  by  purchase  and  exchange.  These  publications 
are  intend^  primarily  for  workers  in  the  Bureau's  service,  but  the 
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public  is  encouraged  to  use  them.  Many  works  available  nowhere 
eke  in  the  United  States  may  be  ccmsulted  in  these  libraries,  whidi 
are  well  catalogued,  and  the  librarian  in  Washington  and  the  direc- 
tors of  tiie  several  labc^ratories  will  render  all  possible  assistance  to 
inquirers. 

AFPROPRIATIONS. 

The  appropriations  for  the  conduct  of  the  Bureau  for  the  fiscal 
year  1915  aggregated  $1,118,471.66,  as  follows: 

Salartes $387, 971. 66 

Miscellaneous  expenses: 

Administration 10,  <K)0. 00 

Propagation  of  food  fishes 350, 000. 00 

Inquiry  respecting  food  fishes.- 45, 000. 00 

Statistical  inquiry 7, 500.00 

Maintenance  of  vessels 60,000.00 

Protecting  the  sponge  fisheries 8, 500. 00 

Protecting  seal  and  salmon  fisheries  of  Alaska 110, 000. 00 

Construction  or  purchase  of  vessels,  Alaska  service 50,000. 00 

Completion  of,  extension  of,  and  improvements  at  fish-cultural  and 
biological  stations: 

Utah 25, 008. 00 

Cold  Spring,  Ga 6, 000. 00 

Woods  Hole,  Mass 4D,000.00 

Clackamas,  Oreg 16, 000. 00 

Beaufort,  N.  C 5, 000. 00 

Edenton,  N.  C 8,500.00 

SOME  N££D8  OP  TH£  SERVICE. 

In  the  estimates  of  appropriations  for  1917  which  have  been  sub- 
mitted for  the  approval  of  the  Secretary,  provision  is  made  for  a  re- 
adjustment of  the  salaries  of  a  number  of  underpaid  positions,  includ- 
ing the  superintendent  of  the  car  and  messenger  service,  directors 
of  biological  stations,  and  superintendents  of  hatcheries.  The  in- 
creases which  are  recommended  in  these  cases  are  demanded  by  the 
nature  and  responsibility  of  the  services  reauired  and  by  the  fact 
that  similar  positions  in  other  Government  bureaus  and  m  private 
establishments  command  much  higher  salaries.  The  compensation 
now  fixed  by  law  for  the  superintendents -of  most  of  the  stations  is 
less  than  was  paid  20  years  ago,  notwithstanding  a  very  marked 
ijicrease  in  the  work  required  of  and  performed  by  them.  The  Bureau 
is  often  unable  to  secure  or  retain  the  services  of  technically  qualified 
assistants  of  great  value  to  the  work  because  the  salaries  carried  by 
the  positions  are  less  attractive  than  those  offered  by  other  Govern- 
ment departments,  by  the  various  States,  by  foreign  governments,  and 
by  private  establishments.  The  constant  loss  of  trained  men  is  a 
serious  impairment  of  efficiency,  and  demands  a  proper  adjustment 
of  the  salaries  of  various  statutory  positions  other  tiian  those  already 
referred  to. 

Recommendation  is  made  for  a  reorganization  of  the  admini^xa- 
tive  personnel  on  tbe  Pribilof  Islands,  Alaska,  involviog  the  creation 
oi  new  positions  and  ao  increase  in  the  compensation  of  the  chief 
officer  on  each  island.  This  recommendaticm,  which  is  embodied  in 
4he  estimates  of  4^propriBtians  for  1917,  is  based  on  the  experience 
ml  the  BnneaH.    The  very  large  Government  proper^  in46reats  at 
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stake,  the  international  rights  in  the  seal  herd,  and  the  welfare  of 
the  native  community,  justify  more  liberal  expenditures  than  have 
ever  been  made  for  the  fur-seal  service.    • 

The  Bureau  of  Fisheries  occupies  the  anomalous  position  of  hav- 
ing its  two  most  important  vessels  officered  and  manned  by  another 
department  of  the  Government.  The  circumstances  are  as  follows: 
Since  the  construction  of  the  steamer  Fish  Hawk  in  1879  and  the 
steamer  Albatro88  in  1882,  these  vessels  have  had  naval  crews  under 
authority  conveyed  by  law  (21  Stats.,  161).  The  naval  personnel 
of  the  Fish  Hawk  at  this  time  consists  of  44  officers  and  men,  the 
commanding  officer  being  a  chief  boatswain.  The  naval  personnel 
of  the  Albatross  numbers  81  officers  and  men,  the  commanding  officer 
being  a  lieutenant-commander.  The.  annual  salaries  of  the  naval 
personnel  of  these  two  vessels,  including  the  allowance  for  sub- 
sistence, are  approximately  $102,000. 

A  careful  consideration  of  the  requirements  of  the  Bureau  indi- 
cates that  a  material  reduction  in  the  personnel  of  these  vessels  may 
be  effected  if  civilian  officers  and  crews  are  substituted  for  naval 
officers  and  crews.  In  the  case  of  the  Albatross  it  is  found  that  35 
men  as  against  81  men  will  be  ample,  and  in  the  case  of  the  Fish 
Hawk  that  26  men  as  against  44  men  will  suffice.  The  annual  cost 
of  the  proposed  civilian  officers  and  crews  would  be  $56,292.60,  ex- 
clusive of  any  allowance  for  subsistence,  for  which  there  is  no  au- 
thority of  law  in  this  service. 
,    The  Navy  Department  from  the  outset  has  been  most  liberal  in 

Providing  emcient  officers  and  crews  for  these  two  vessels,  and  this 
►ureau  is  under  the  most  profound  obligations  for  this  invaluable 
cooperation.  However,  in  view  of  the  foregoing  statements,  and  be- 
cause of  the  intimation  that  has  from  time  to  time  come  from  the 
Navy  Department  that  its  officers  and  men  are  needed  for  service  on 
naval  vessels,  it  is  believed  that  Congress  should  be  asked  to  authorize 
civilian  crews.  To  this  end  an  item  has  been  inserted  in  the  estimates 
of  appropriations  for  the  next  fiscal  year. 

The  placing  of  the  Albatross  and  Fish  Hawk  under  civilian  man- 
agement will  De  an  opporttme  time  for  the  reorganization  of  the  per- 
sonnel of  the  entire  vessel  service,  so  as  to  put  the  Bureau  of  Fish- 
eries on  a  par  with  the  Bureau  of  Lighthouses  and  the  Coast  and 
Geodetic  Survey.  This  is  demanded  in  the  interests  of  efficiency  and 
economy.  It  appears  that  a  reorganization  that  will  afford  suffi- 
cient men  for  the  vessels,  and  allow  them  compensation  which  will 
be  an  inducement  for  efficient  men  to  remain  in  the  service,  can  be 
accomplished  at  an  annual  saving  of  $26,000  to  $30,000.  With  this 
in  view,  there  has  been  included  in  the  estimates  of  appropriations 
for  1917  an  item  for  a  lump-sum  appropriation  to  cover  the  com- 
pensation of  all  vessel  employees  instead  of  specific  provision  for  the 
personnel  of  each  vessel,  as  at  present.  The  Bureau  of  Fisheries 
appears  to  be  the  only  bureau  in  tne  Department  of  Commerce  whose 
vessel  employees  are  not  given  an  allowance  for  subsistence.  Con- 
gress should  therefore  be  requested  to  authorize  the  vessel  personnel 
of  the  Bureau  of  Fisheries  to  enjoy  the, same  status  accorded  in 
other  bureaus. 

Comparatively  small  increases  are  required  in  the  appropriations 
for  propagation  of  food  fishes,  inquiry  respecting  food  fishes  and 
fishing  grounds,  and  statistical   inquiry,  m  order  that  existing 
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agencies  may  be  fully  utilized  and  opportunity  be  afforded  for  ex- 
tending the  scope  ana  increasing  the  usefulness  of  the  various  activ- 
ities of  the  Bureau.  A  very  substantial  increase  in  the  appropriation 
for  the  maintenance  of  vessels  is  imperative,  so  that  costly  vessel 
property  may  not  be  forced  to  remain  idle  when  much  important 
work  should  be  done.  The  case  of  the  Albatross  in  the  year  1914-15 
may  be  cited,  but  the  conditions  then  were  not  peculiar,  only  exag- 

ferated.  This  vessel,  with  a  crew  of  85  officers  and  men,  was  laid  up 
uring  about  three- fourths  of  the  year,  when  less  than  $10,000  would 
have  enabled  the  Department  to  keep  her  in  service  and  make  needed 
investigations  during  the  time  when  the  pay  of  the  naval  crew  and 
other  permanent  charges  against  the  vessel  exceeded  $30,000. 

The  welfare  of  the  lobster  industry  demands  at  the  hands  of  the 
Federal  Government  the  immediate  rendering  of  the  most  effective 
form  of  assistance  that  can  be  extended  to  the  States.  Experience 
and  investigation  have  amply  demonstrated  that  the  mere  hatching 
and  planting  of  the  lobster  fry  is  inadequate  to  maintain  the  supply 
in  the  face  of  an  increasing  demand,  mharmonious  laws  not  con- 
sistently enforced  or  generally  respected  by  the  fishermen,  and  the 
strong  mducement  to  violation  of  law  occasioned  by  the  high  prices. 
There  are  a  genuine  need  and  a  legitimate  public  demand  for  lob- 
ster rearing  as  a  supplement  to  or  substitute  for  the  i)resent  opera- 
tions of  the  lobster  hatcheries,  and  an  item  for  a  rearing  plant  has 
been  included  in  the  Bureau's  estimates  of  appropriations  for  the 
next  fiscal  year. 

Kepresentations  made  in  former  years  regarding  the  need  for  a 
new  Duilding  with  ample  laboratory  and  aquarium  facilities  are 
strongly  renewed. 

Kespectfully,  H.  M.  SMmi, 

Commissioner. 

To  Hon.  William  C.  Redfield, 

Secretary  of  Com/meroe. 
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THE  MSTRIBUTIDN  OF  FISH  AND  FISH  EGGS  DURIRG  THE 
FISCAL  YEAR  1915^ 


CHARACTER  OF  THE  WORK. 

The  fish-cultural  work  of  the  Bureau  of  Fisheries  may  be  said  to 
have  two  general  objects — the  restoration  and  maintenance  of  the 
commercial  fisheries  of  the  country  and  the  stocking  of  its  interior 
waters  with  the  more  important  food  and  game  fishes  to  which  they 
are  adapted.  In  the  prosecution  of  the  former  of  these  objects,  which 
is  concerned  with  the  salmons,  whitefish,  lake  trout,  pike  perch,  shad, 
white  perch,  yellow  perch,  cod,  lobster,  pollock,  and  other  commercial 
species,  the  Bureau  acts  on  its  own  initiative,  carefully  planning  its 
distribution  of  young  fish  with  the  view  of  conserving  and  increas- 
ing the  importance  of  existing  fisheries  and  of  establishing  a  basis 
for  their  extension  through  the  sjrstematic  annual  planting  of  fish  of 
suitable  species  in  fertile  but  improductive  fields. 

In  that  part  of  its  work  which  relates  to  the  stocking  of  interior 
lakes  and  streams  the  Bureau  solicits  the  participation  of  the  public. 
It  coopa^at'Cs  with  individuals  or  associations  who  may  be  interested 
in  deciding  as  to  the  waters  to  be  stocked,  considers  their  suggestions 
as  to  the  species  of  fish  best  suited  therefor,  and  reUes  upon  them  to 
see  that  the  fish  furnished  are  properly  planted  in  the  waters  for  which 
they  are  assigned. 

While  this  branch  of  the  work  is  relatively  small,  constituting  only 
about  5  per  cent  of  the  annual  output,  the  benefits  accruing  there- 
from are  considered  invaluable,  not  only  in  the  economic  sense  of 
increasing  the  food  supply  by  the  utilization  of  many  waters  hereto- 
fore unproductive,  but  also  because  of  their  educational  effect  in 
developing  and  fostering  a  sentiment  favorable  to  the  protection  and 
growth  of  the  fisheries.  The  fishes  principally  produced  for  such 
waters  are  several  of  the  native  trouts,  the  grayling,  the  black  basses, 
crappies,  sunfishes,  and  catfishes. 

Owing  to  the  practicability  of  hatching  the  eggs  of  the  trouts  by 
artificial  means,  the  demands  for  such  species  can  readily  be  supplied. 
On  the  other  hand,  the  resources  for  the  production  of  the  warm-water 
species,  commonly  known  as  "pond  fishes,"  are  extremely  limited, 
and  it  is  with  the  greatest  difficulty  that  the  insistent  and  growing 
demands  for  them  can  be  met.  These  fishes  must  of  necessity  be 
cultivated  naturally  in  open  ponds,  where  the  eggs  and  young  are  sub- 
jected to  many  hazards,  chief  among  th^n  being  sudden  temperature 
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changes,  turbidity  of  the  water  after  heavy  rains,  ravages  of  snakes 
and  other  enemies,  and  depletion  of  the  stock  through  cannabalism, 
all  of  which  conditions  can  be  mitigated  or  controlled  only  in  part. 
The  harvest  is  therefore  uncertain,  and  the  output  of  one  year  can  not 
be  used  as  a  standard  on  which  to  base  estimates  of  succeeding 
seasons. 

For  many  years  the  Bureau  has  been  doing  a  valuable  work  of  con- 
servation by  rescuing  vast  numbers  of  black  bass  and  other  native 
fishes  from  the  temporary  pools  and  bayous  formed  by  the  annual 
flooding  of  certain  navigable  interstate  rivers,  and  at  the  same  time 
has  been  able  to  secure  considerable  numbers  of  young  pond  fishes 
for  general  distribution.  In  the  conduct  of  this  work  it  has  been  the 
Bureau's  pohcy  to  remove  fish  only  from  such  places  as  will  dry  up 
or  freeze  solidly  before  a  recurring  high-water  stage,  returning  to  tlw 
main  rivers  the  bulk  of  the  collections  and  utilizing  any  surplus  to 
supplement  its  supplies  for  shipment  to  apphcants.  As  in  the  pond 
fish-cultural  work  at  its  stations,,  the  degree  of  success  attending  the 
seining  operations  depends  largely  upon  climatic  conditions,  and 
occasionally  the  work  proves  a  total  failure  because  of  the  inaccessi- 
bihty  of  the  spawning  grounds,  owing  to  the  extremely  high  or  low 
water  stages  prevailing. 

METHOD  OF  DISTRIBUTION. 

Almost  the  entire  output  of  young  fish  of  the  commercial  species 
handled  by  the  Bureau  is  returned  to  the  original  sources  of  supply  or 
liberated  in  other  public  waters  where  conditions  are  favorable  to  the 
estabUshment  of  new  fisheries.  Where  ^gs  or  fish  for  stock  pur- 
poses are  derived  from  interior  waters  especial  care  is  taken  to  return 
to  such  waters  a  sufficient  number  of  young  fish  of  like  species  to 
insure  the  maintenance  of  the  supply.  The  remainder  of  the  stock 
available  is  then  allotted  on  individual  applications,  bearing  the 
indorsement  of  a  United  States  Senator  or  RepresMitative,  such 
appUcations  being  submitted  on  a  blank  form  furnished  by  the 
Bureau,  which  among  other  things  calls  for  a  detailed  description  of 
the  waters  for  which  fish  are  desired.  In  passing  upon  applications 
the  preference  of  the  apphcants  as  to  species  assigned  is  taken  into 
accoimt,  but  the  Bureau  reserves  the  right  of  final  decision  of  this 
question,  taking  into  consideration  not  only  the  character  of  the 
waters,  but  the  welfare  of  existing  local  fisheries,  and  selecting  such 
species  of  fish  as  will  not  be  likely  to  prove  injurious  to  or  be  injured 
by  those  already  estabUshed. 

In  general  the  assignment  of  nonindigenous  fishes  is  made  only 
with  the  approval  of  the  fisheries  authorities  of  the  States  concerned. 
In  this  connection  it  may  be  stated  that  the  Bureau  has  recently 
decided  to  refuse  all  requests  for  predaceous  fishes  for  stocking  waters 
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in  California,  Oregon,  Washington,  Idaho,  Nevada,  and  the  western 
portions  of  Montana  and  Wyoming,  which  proscribed  section  em- 
braces the  most  valuable  salmon  and  trout  fisheries  of  the  United 
States. 

The  fish  are  carried  to  their  destinations  in  railroad  cars  equipped 
for  the  purpose  or  by  messengers  who  accompany  the  shipments  in 
baggage  cars,  and  are  deUvered  to  the  apphcant  free  of  charge  at 
the  railroad  station  nearest  the  point  of  deposit.  The  applicant  is 
advised  by  telegraph  when  the  shipment  will  arrive  and  is  expected 
to  make  due  provision  for  the  care  of  the  fish  xmtil  planted.  Definite 
instructions  in  this  respect  are  furnished  at  the  time  of  shipment. 

During  the  fiscal  year  ended  June  30,  1915,  the  Bureau  received 
10,622  applications  from  individuals  and  associations,  for  fish  to 
stock  both  pubhc  and  private  waters.  Requests  for  blanks  upon 
which  to  submit  apphcations  for  fish  should  be  addressed  to  the 
Commissioner  of  Fisheries,  Washington,  D.  C. 

It  is  the  practice  of  the  Bureau  to  fill  aU  apphcations  in  the  order 
in  which  they  are  received  and  to  arrange  for  the  deUvery  of  the 
fish  as  soon  as  practicable  thereafter. 

SIZE  OF  FISH  WHEN  DISTRIBUTED. 

Fish  are  distributed  at  various  stages  of  development,  depending 
upon  the  species,  the  numbers  available,  and  the  f acihties  for  rearing. 
Shad,  whitefish,  lake  trout,  pike  perch,  cod,  and  other  species  which 
are  hatched  in  lots  of  many  millions  are  necessarily  planted  shortly 
after  hatching.  The  various  trouts,  the  Atlantic  salmon,  and  the 
landlocked  salmon  are  reared  in  such  numbers  as  f  acihties  permit  to 
fingerlings  from  1  to  6  inches  in  length;  the  remainder  are  distributed 
as  fry.<» 

The  black  basses,  crappies,  and  other  sunfishes  are  distributed  at 
various  ages — some  within  three  weeks  after  they  are  hatched  and 
some  when  several  months  old.  Near  the  end  of  the  distribution 
season  the  basses  have  usually  attained  a  length  of  from  4  to  6  inches 
and  the  sunfishes  are  from  2  to  4  inches  long.  The  bass,  catfish,  and 
other  species  collected  from  overflowed  lands  vary  from  2  to  6  inches 
in  length  when  taken  and  distributed. 

Eggs  are  suppUed  mainly  to  State  hatcheries,  but  are  occasionally 
furnished  to  private  appUcants  having  hatching  fadhties  with  the 

«  The  varying  usage  in  the  classification  of  young  fish  as  to  size  has  caused  such  confusion  and  diffi- 
culty that  the  Bureau  has  adopted  uniform  definitions,  as  follows: 

JVy— fish  up  to  the  time  the  yolk  sac  is  absorbed  and  feeding  begins. 

Advanced  fry^tsi^  from  the  end  of  the  fry  period  until  they  have  reached  a  length  of  1  inch. 

Fingerliiiffi^t^  between  the  length  of  1  inch  and  the  yearling  stage,  the  various  sizes  to  be  designated 
as  follows:  No.  1,  a  fish  1  inch  in  length  and  up  to  2  inches;  no.  2,  a  fish  2  inches  in  length  and  up  to  3  inches; 
no.  3,  a  fish  3  inches  in  length  and  up  to  4  inches,  etc. 

yearl(ii09— fish  that  are  1  year  old,  but  less  than  2  years  old  from  the  date  of  hatching;  these  may  be 
dwignated  no.  1,  no.  2,  no.  3,  etc.,  after  the  plan  prescribed  for  fingerlings. 
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understanding  that  the  young  fish  resulting  therefrom  are  to  be  dis- 
tributed in  public  waters.  The  Bureau  does  not  furnish  eggs  for 
stocking  hatcheries  whose  output  is  regularly  offered  for  sale. 

SIZE  OF  ALLOTMENTS. 

It  is  customary  to  assign  but  one  species  of  fish  on  an  application, 
and  only  one  application  for  the  stocking  of  a  body  of  water  at  a 
given  point  is  considered.  The  number  of  fish  assigned  on  an  appli- 
cation is  based  upon  the  wat^r  area  described,  only  a  sufficient  number 
being  allowed  to  serve  as  a  brood  stock,  with  the  imderstanding  that 
the  waters  in  which  they  are  to  be  placed  will  be  properly  protected 
until  the  fish  have  had  time  to  mature  and  establish  themselves 
through  natural  reproduction.  The  actual  number  assigned  is  also 
dependent  upon  the  species,  the  size  of  the  fish,  and  the  number 
available  for  distribution.  In  the  case  of  the  various  trouts  250 
fish  2  inches  in  length,  or  50  fish  6  inches  in  length,  are  fully  equal 
to  2,500  fry  for  stocking  purposes.  Pike  perch,  which,  owing  to 
their  excessive  cannibalism^  can  not  be  reared  beyond  the  fry  stage, 
may  be  supplied  in  lots  of  half  a  miUion,  where  the  same  water  area 
would  receive  only  200  or  300  young  bass  from  2  to  5  inches  long. 
The  larger  fish  have  a  much  better  chance  of  reaching  maturity  than 
have  the  fry,  and  therefore  their  value  for  stocking  purposes  is  many 
times  greater. 

Owing  to  the  Bureau's  inability  to  produce  the  black  basses, 

crappies,  catfishes,  and  sunfishes  in  sufficient  numbers  to  meet  the 

demands,  the  allotments  of  such  species  are  of  necessity  limited  to 

the  smaUest  number  required  to  form  a  brood  stock  for  the  water 

area  in  question. 

SPECIES  CULTIVATED. 

During  the  fiscal  year  1915  the  Bureau  handled  some  50  species 
of  fish,  the  fresh-water  mussel,  and  the  lobster.  Of  these  the  following 
were  produced  at  its  regular  propagating  stations: 

ThB  catfishes   (SHiURIDiE): 

Homed  pout,  bullhead,  yellow  cat  (Ameiurus  nebulastts). 
Marbled  cat  (Ameiurus  nebulosus  mamwratus). 

The  suckers  and  BUFFALOFISHES  (CATOSTOMIDiB): 

Smallmouth  buffalofish  (Ictiobus  bubalxu). 
Common  buffalofish  {Ictiohus  cyprinella). 
Black  buffalofish  (Ictiobus  urus). 
Yellow  sucker  (Cdtostomus  commersonii). 
The  shads  and  herrings  (CLUPSiDiB): 
Shad  (Alosa  sapidissima). 
Glut  herring,  blueback  (Pomolobus  xstivalis). 

The   salmons,  trouts,  WHTTEFISHES,  etc.  (SALMONIDiB): 

Common  whitefiah  (Coregonus  albus  and  C.  clupeaformis). 

Lake  herring,  cisco  {Leficirhthffs  artedi). 

Chinook  salmon,  king  salmon,  quinoat  salmon  (Oneorhynckus  tsdutwiftscha). 
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The  salmons,  trouts,  wHrrEPisHis,  etc. — Continuod 

Silver  salmon,  coho  {Onoorhynchus  hisutch), 

Blueback  salmon,  redfish,  sockeye  {Oncorkipichua  nerka), 

Himipback  salmon  {Oncorhynchus  gtyrhuscha). 

Dog  salmon  {Oncorhynchus  heta). 

Steelhead  trout,  haidhead  (Sabno  gaxrdnen). 

Rainbow  trout  {Salmo  irideiu), 

Atlantic  salmon  (Salmo  salar). 

Landlocked  salmon  (Salmo  aebago), 

Blackspotted  trouts:  Yellowstone  Lake  trout  or  cut-throat  trout  (Salmo  lewisi). 
Tahoe  trout  (Salmo  htnthawi), 

Scotch  sea  trout  (Salmo  trtUta).    Introduced  species. 

Loch  Leven  trout  (Salmo  trutta  levenensia).    Introduced  species,  propagated  in 
limited  numbers  for  observation. 

Lake  trout,  Mackinaw  trout,  longe,  togue  (CrisHvoTner  namaycush). 

Brook  trout,  speckled  trout  (Salvelinus/ontinalis). 
The  graylings  (Thymallidjb): 

Montana  grayling  ( Thymallus  montanttf). 
The  mackerels  (ScoMBRiDiS): 

Conmion  mackerel  (Scomber  scomhnu). 
The  smelts  (Aroentinu)^): 

American  smelt  (Omierus  mordax). 

The   basses,   SUNFISHES,  and  CRAPFIES  (CBNTRAKCHIDiB): 

Crappie  (Pomoxis  annularis). 

Strawberry  bass,  calico  bass  ((Pomjoxis  sparoides). 

Rock  bass,  red-eye,  goggle-eye  (Ambloplites  rupestris), 

Warmouth,  goggle-eye  (Chsenobryttus  gulosus). 

Smallmouth  black  bass  (Micropterus  dolomieu). 

Largemouth  black  bass  (Micropterus  salmoides). 

Bluegill  bream,  bluegill  sunfish  (Lepomis  incisor). 

Other  sunfishes,  chiefly  Eupomotis  gibbosus. 
The  perches  (Percidjb): 

Pike  perch,  wall-eyed  pike,  yellow  pike,  blue  pike  (Stizostedion  vitrevm). 

Yellow  perch,  ring  perch  (Perca  flavescens). 
The  sea  basses  (Serranidje): 

Striped  bass,  rnckfish  (Roceus  lineatus). 

White  perch  (Morone  americana). 
The  cods  (Gadid^e): 

CJod  (Gadus  callarias). 

Haddock  (Mdanogrammus  xglifinus). 

Pollock  (Pollojchius  virens). 
The  flounders  (PLEURONEcriD-fi): 

Winter  flounder,  American  flatfish  (Pseudopleuronectes  americanus). 
The  labrids  (LABRiDiC): 

Tautog,  blackfish  (Tautoga  onitis). 
Crustaceans: 

American  lobster  (Homaru9  americanus). 

The  fishes  rescued  from  overflowed  lands  in  the  Mississippi  Basin 
and  returned  to  the  original  streams  were  as  follows: 

The  catfishes  (SiLURiDiS): 

Spotted  cat,  blue  cat,  channel  cat  (Ictalurus  punctatus).    Only  limited  numbers 

obtainable. 
Homed  pout,  btillhead,  yellow  cat  (Amdurus  Tiebulosus), 
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The  suckers  and  bvffalofishes  (CATOsroiODiB): 

Smallmouth  buffalofish  (IcHohtis  bubaliu). 

Common  buffalofish  {Ictiohus  cyprinella). 

Black  buffalofish  (JctiobuB  unu). 
The  minnows  and  carps  (CYPRiNiDiB): 

Carp  (Cyprintis  carpio).    Distributed  in  rare  instances  on  special  request  and  for 
waters  unsuited  to  other  species. 
The  pikes  and  pickerels  (EsociDiB): 

Pike  (Esox  lucitu).    Restored  to  the  streams;  not  distributed. 

Pickerel  (Emz  reticulattts).    Restored  to  the  streams;  not  distributed. 

The  basses,  SUNFISHES,  and  CRAPPIES  (CENTRARCHmJE): 

Crappie  (Pornoxis  annularis). 

Rock  bass,  red-eye,  goggle-eye  (AmblopliUa  rupettris), 
Warmouth,  goggle-eye  {Chstnobrytiua  gvlosus). 
Laigemouth  black  bass  (Micropterus  salmoides): 
Smallmouth  black  bass  {Micropterus  dohmieu), 
Bluegill  bream,  bluegill  sunfish  {Lepomis  incisor). 
Other  sunfishes,  chiefly  Eupomotis  gihbosus. 
The  perches  (PERCiDiE): 

Yellow  perch,  ring  perch  (Perca  flavescem). 

The  sea  basses  (SERRANIDiE): 

White  bass  (Roccus  chrysops). 
Yellow  bass  (Morone  interrupta). 

Certain  introduced  species  are  propagated  to  a  limited  extent,  as 
follows: 

The  minnows  and  carps  (Cyprinid^): 

Goldfish  {Carassius  auratuB).    Propagated  for  ornamental  purposes;  not  dis- 
tributed. 

STTMMABIZED  STATEMENT  OF  DISTBIBUTION. 

The  following  table  shows  the  number  of  fish  and  ^gs  actually 
distributed  during  the  fiscal  year  1915,  or,  in  other  words,  the  output 
of  the  hatcheries,  with  all  losses  in  transportation  deducted: 

Summary,  by  Species,  op  the  Distribution  op  Fish  and  Fish  Egos  During  thb 

Fiscal  Year  1915. 


Spedee. 


Catfish 

Carp 

Yellow  sucker 

BufEaloflsh 

Fresh-WBter  drum . . . 

Shad 

Alewife 

Whlteflsh 

Lake  herring 

SUyeraalmon 

CSiinook  salmon 

Blueback  salmon . . . . 
Humpback  salmon . . 

Dog  salmon 

Steelhead  trout 

Rainbow  trout 

Atlantic  salmon 

Landlocked  salmon. 

Scotch  sea  trout 

Blaokspotted  trout.. 
Loch  Leven  trout. . . 
Lake  trout 


Eggs. 


98,900,000 


1,948,280 
34,466,723 
3,166,000 


634,000 
2,022,990 


291,000 
'"8,436,666' 
'i2,"866,'666' 


Fry. 


46,009,595 

4,851,000 

405,400,000 

92,350,000 

21,204,230 

44,554,892 

43,776,741 

n,  758, 500 

35,504,707 

2,259,113 

668,930 

1,804,313 

310,042 

68,430 

1,989,250 


35,294,723 


Fineerllngs, 

yearungs,  and 

adults. 


1,665,793 

644,411 

200 

114,849 

65 


2,756,062 

16,741,460 

8,666,255 

479,037 


3,244,660 
2,144,875 


140,015 


4,784,067 

48,000 

3,093,746 


Total. 


1,665,783 

644,411 

200 

114,849 

66 

46,009,595 

4,861,000 

604,300,000 

92,350,000 

26,908,672 

96,768,065 

55,507,906 

13,287,687 

85,604,707 

6,18^773 

741,067 
68,430 

10,168,817 
48,000 

61,28^468 
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II 


BUMMABT,  BT  SpBGISS,    OF   THE    DISTRIBUTION  OF    FiSH    AND    EgGS    DiTRINO  THB 

Fiscal  Year  1915 — Continued. 


Spedes. 

Eggs. 

Fry. 

FiMerUngs, 
yearUnos,  and 

Total. 

507,150 

14,500,000 

350,000 

5,700,263 
6,900,000 
1,873,000 

6,966,lCi7 

13,172,580 
21,400,000 
2,223,000 
1,800,430 
470 

Smelt 

G^myling , 

CrappieT 

1,800,430 

470 

414,078 

81,177 

1,431,850 

2,799,766 

87,846 

383 

104,287 

Strawberry  IxEtss 

Bof^baee 

414,078 
734,347 

Smallmouth  blacc  baas 

653,170 
758,300 
135,000 

Lai|»mouth  black  bass 

Quiniffh 

2.190,150 

2,934,766 

87,846 

Pflr*  and  piokerel 

Plkeperc£i 

326,350,000 
19,000,000 

282,820.000 

195,267,000 

8,594,500 

161,980,000 

600,170,383 

214,871,287 

8,594,500 

Yellow  pensh 

Striped  baas 

¥nute  perch 

17,850,000 

179.830.000 

WWtebMs 

2,825 
420 

2,825 
420 

TeDow  bam 

Cod 

260,133,000 

500,730,000 

4,847,000 

25,814,000 

1,294,156.000 

606,000 

194,670,000 

360,133,000 

600,730,000 

4,847,000 

26,814,000 

Pollock 

MmykAT^I  . 

Haddock 

THatfi;*..,     . 

1,204,156,000 
606,000 

Taatog 

Lobster 

3,779 

194,673,779 

Total 

536,260,143 

3,604,281,699 

58,215,962 

4,288,767,804 

Allotment  of  Fish  and  Eggs  to  State  Fish  Commissions  for  Fiscal  Year  1915. 


state  and  species. 

Eggs. 

Fry. 

Fingerlings, 
and  adults. 

California: 

Brook  trout 

100,000 

34,301.073 

497,240 

1,913,280 

200,000 

rhinnok  salmon r .  .  , , ., 

Rainbow  trout 

Sil  ver  salmon 

Colorado: 

Blaokspotted  trout 

200,000 
50,000 

600 

Brook  nont 

Delaware: 

Crappie 

Suniwh -..,,,-,.-.... ,  - .  - .  ^ . , . . 

400 

Idaho: 

Bladfifpott^w?  trout 

280,000 

Illinois: 

Blac^baas 

4,450 
62B 

Brook  trout        

Catfish 

11,000 

Crappie 

7,400 

Pikeperdi... 

15,000,000 

Sunflsh 

13,500 
3,300 

Yellow  perch 

Indiana: 

Pikependu   

3,000,000 

Ibiwa: 

Black  ben 

8,240 

Crappie 

6,000 

Pike  peixjh. ...-- 

8,000,000 

Snnflsh r ,  ,    

5,000 

Pflcepeidi 

7,700,000 

Maine: 

Brook  trout 

100,000 
50,000 
100,000 

T-akft  trout 

TAfiriUwdrAd  flAlmnn       ... 

Smelt 

5,000,000 

T^wvlloflked  flafanoD. .               

15,000 

15,000.000 

216,000 

13,000,000 

10.000,000 

llalnnnw  trout          

White  peroh 

TeOoirperah 
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Allotmbnt  of  Fish  and  Eqos  to  State  Fibh  Commissions  foe  Fiscal  Ybab 

1915— Continued. 


State  and  species. 

Eggs. 

Fry. 

Fingerllngs, 
and  adiSts. 

MiQhigan: 

l/ftVft  tpout. 

3|  000, 000 

15.000 

26,400,000 

T^andlockfKl  imlmnn . . . .  .                              

Pike  perch 

Minneeoti^ 

L#ake  trout 

100,000 

Steelhead  trout 

100,000 
400,000 

Montana: 

Blackspotted  trout 

Laketrout 

5  000 

WhitAfifth.... 

1,000,000 
2,000,000 

Nebraska: 

Pike  peroh 

Rainbow  trout 

20,000 

Nevada: 

Brook  trout 

50,000 
100,000 

30,000 
30,000 

Rainbow  trout 

New  Hampshire: 

Brook  trout 

New  Jersey: 

Black  iMias 

5,125 
1,050 

Crappie 

LancQocked  salmon 

25,000 
100,000 
100,000 

T^inbow  tront  - .  -  ^  -  - , . , . ,     .                 .... 

Steelhead  trout 

Sunflsh 

2,000 

White  perch 

4,850,000 
8,000,000 

100,000 

100,000 
20,000 

YeUow  perch 

New  Mexico: 

Blftckspott«d  trout 

New  York: 

Lake  trout 

Landlocked  salmon , 

North  Dakota: 

Black  bass 

900 

Crappie 

600 

Pike  perch 

6,000,000 
40,000 

247,450,000 

66,840,000 

500,000 

3,100,000 

200,000 

Rainbow  trout, ..  W-- ,..-.,.  r .  T  ,     -  ,-t 

Ohio: 

Pike  pcreh 

Whitefish 

OreKon: 

Blackspotted  trout 

61,105 

Bhieback  salmon 

Rainbow  trout 

Steelhead  trout 

27,379 

Pennsylvania: 

Ti«ke  trout,  r . , - 

100,000 
24,560,000 

100,000 
100,000 

12,000 

200,000 

30,000 

5,000,000 

200,000 

400,000 
50,000 
75,000 

100,000 

9,200,000 
6,000,000 

700,000 
75,000 
50,000 
50,000 
75,000 

100,000 

Whitefish 

Utah: 

Blackspotted  trout 

Rainbow  trout 

Vermont: 

Chinook  salmon 

Lake  trout 

I/andlocked  salrnnn ,   . 



Smelt r. 

Washington: 

Blackspotted  trout 

Blueback  salmon 

Rainbow'  trmit  -  -  ^ .,.,.,..   

Steelhead  trout 

Wisconsin: 

Laketrout 

Whitefish 

Wyoming: 

Blaclrapotted  trout 

Brook  orout 

Grayling 

Lake  trout 

Rainbow  trout 

Steelhead  trout 

Total 

518,469,593 

12,800,000 

417,560 
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Shipments  of  Fish  and  Eggs  to  Insular  Possessions  and  Foreign  Coitntries 
During  the  Fiscal  Year  1915. 


Country  and  species. 

Eggs. 

Fingerlings, 
andadJuSts. 

Cuba: 

Blackbass 

1,000 

India: 

Rainbow  trout 

40,000 
400,000 

Japan: 

Rnfnbow  trout . 

Lobsters 

100 

Porto  Rico: 

Blackbass 

600 

Catfish 

600 

UnnV  hf\^, .          , .          , 

1,200 
600 

Siinflsb . . , .  -  - , , .  ,  . 

Total 

440,000 

4,100 

DETAILS  OP  OUTPUT  FOR  1915. 

The  following  table  shows  the  work  of  the  different  stations  in  1915, 
the  periods  of  operations,  and  the  eggs  and  fish  furnished  by  each 
station  for  distribution.  It  will  be  noted  that  transfers  of  fish  and 
eggs  from  station  to  station  are  frequent.  Such  transfers  are  made 
in  the  interest  of  economy  and  convenience  where  the  shipments 
consist  of  eggs,  and  give  advantageous  distribution  centers  in  the 
case  of  young  fish. 

Stations  Operated  and  the  Output  of  each  for  the  Fiscal  Year  1915. 


Btatkm  and  period  of 
operation. 

Species. 

Eggs. 

Fr>. 

Fingerlings, 
yearlings, 
and  adults. 

Total. 

Afoepak,  Alaska:  o 

Entire  year 

Blu^back  salmon 

942,250 
2M,000 

5,444.830 
119,480 

2,875,544 
226,162 

5,001,345 

6,387,080 
343,480 

2,875,544 
226,162 

19,969,743 

Humpi^a^^k  flalmon . 

Balrd,Cal.: 

Bntireyear  

Chinook  salmon  .... 

Silver  salmon 

BattleCreek,  Cal.:<> 
Dec-Apr 

Silver  salmon 

14,968,898 

209,250 

209,250 

2,831,925 
1,448,720 

Hanibro6k,CaL:a 
Dec-May 

Chinook  salmon 

Rainbow  trout 

Blueback  salmon.... 
Chinook  salmon  . .  . 

2,831,925 
1,097,240 
1,913,280 

16,654,400 

65,000 

361.480 
462,490 

6,015,400 

7,255,900 

116,000 

2,614,000 

* 

2, 376, 770 

lClllCreek,Cal.: 
Nov.-llar 

21,660,800 
7,310,900 

Baker  Lake,  Wash.:  a 

Entire  year 

116,000 

Silver  salmon 

2,514,000 

146,425 

209,694 

4,000 

4,750,000 

Blrdsview,  Wash.:  a 

Blueback  salmon... 
Chinook  salmon  .... 

100,000 

46,425 
209,694 

Dog  salmon 

4,000 
4,750,000 
8,166,000 
1,510,700 

Humpback  salmon  . 

Silver  salmon 

Steelhead  trout 

35,000 

367,300 
137,665 

8,557,300 
1,848,365 

•  For  ooDvvDienoe  in  handling,  tranefers  were  made  as  follows: 

Afognak  to  Oreen  Lake.  3,500,000;  to  Craig  Brook,  3,500,000;  to  Birdsview,  3,000,000;  to 
2,000,000;  to  Quiloene,  500,000  humpback  salmon  eggs. 
Battle  Creek  to  Baird.  781,632  chinook  salmon  ens. 
Hombrook  to  Baird,  U0,000;  to  Battle  Creek,  250,000  silver  salmon  eggg. 
Baker  Lake  to  Birdsview,  180,000  blueback  salmon  eggs. 
Blrdsview  to  St.  Johnsbuiy,  60,000;  to  Spearflsh,  25,000;  to  Duluth,  60,000  steelhead  trout  < 


Duckabosh* 
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Stations'  Opbrated  and  the  Output  of  each  for  the  Fiscal  Yeab  1915— Oontd. 


Station  and  period  of 
operation. 


SpeclBB. 


Eggl. 


Fry. 


FingerUngs, 
yearlings, 
and  adults. 


Total. 


Baker  Lake/Viraah.--Ckiitd. 
BrinnoQ,  waah.:a 
Dec-liar 


Danington,  Wash.: 
Entire  year 


Day  Creek,  Wash.: « 
Entiieyear 


Dnctebush,  Wash.: 
Entire  year 


niabott  Creek,  Wash.: 
Entire  year 


Qailoene,Wash.: 
Entire  year 


Sultan,  Wash.:  <> 
Entire  year. 


Battery,  Md.: 
Mar!-May. 


Boothhay  Harbor,  lie.: 
"ntJrej 


Entfreyear., 


Boseman,  Mont.:  a 
Entire  year 


Yellowstone,  Wyo.:  o 
July-Aug 
--  >lnt , 


Bryans  Point,  Md.:  o 
Mar.-May 


Cape  Vincent,  N.  Y.: 
Entire  year 


CentralStatkn,  Washington, 
D.C.: 
Entire  year. 


Clackamas,  Greg.: 
Entire  year 


Dog  salmon... 
Silver  salmon. 


Dogs 

Silver  salmon. 


Cnlnook  salmon.. 

Dog  salmon 

Silver  salmon.... 


Dog  salmon 

Humpback  salmon. 
Silverr* 


4,880,500 
280,700 

2,545,000 
2,908,000 

40,018 

48,097 

2,130,005 

14,405,000 
1,820,000 


Chinook  salmon. . 

Dog  salmon 

Silver  salmon 

Steelhead  trout.. 


Dog  salmon 

Humpback  salmon. . 

Sliver  salmon 

Steelhead  trout 


Chlno(A  salmon. . 

Silver  salmon 

Steelhead  trout.. 


Alewlfe.. 

Shad 

White  perch.. 
Yelloiri>ercfa. 


17,850,000 
19,000,000 


Cod 

Flatfsh... 
Haddock.. 
Lobstei... 


Blackspotted  trout. , 

Brook  trout 

Grayling 

Lake  trout 

Landlodced  salmon. 

Rainbow  trout 

Steelhead  trout 


Blackspotted  trout. 


350,000 


110,885 

2,152,110 

1,306,870 

00,000 

11,610,000 
350,500 
390,000 
101,400 

40,290 

3,012,600 

292,425 

4,851,000 

2,241,000 

157,480,000 

41.825,000 

21,S41,000 

394,499,000 

974,000 

193,800,000 

1,339,250 

370,000 

1,;80,000 


75,000 
3,435,000 


Shad 

Yellow  perch. 


Brook  trout.. 
Lake  herring. 
Lake  trout... 
Pikepeich... 
Whitefish 


Pike  perch.... 

Shad 

Yellow  perch. 


110,000 
6,000 

560,000 

13,899,000 
151,502,000 

805,000 

79,200,000 

5,125.000 

38,400,000 

18,000,000 


2,600,000 
500,000 
100,000 


Blackspotted  trout. 

Brook  trout 

Qiinook  salmon.... 

Lake  trout 

Rainbow  trout 

Silver  salmon 

Steelhead  trout 


12,000 


4,209,170 
"  "26, '666' 


37,000 


20,600 


6,200 

268,750 
350,925 


9,500 

7,000 

199,000 

16,500 


187, 100 
99,829 
2,681,255 
24,871 
23,000 


a  For  convenience  in  handlfaig,  transfers  were  made  as  follows: 

Brinnon  to  Quiloene,  4,000,000;  to  Duckabush,  4,550,000  dog 
Qulloene,  85,000  steelhead  trout  eggs. 

Day  Creek  to  Birdsview.  47,500  steelhead  trout  eggs. 

lUabott  Creek  to  Birdsview,  100,000  silver  salmon  eggs. 

Sultan  to  Birdsview.  50,000  Chinook  salmon  eggs. 

Boseman  to  Northville,  50,000;  to  Leadville,  50,000  graylhig  eg 

Yellowstone  to  Leadville,  4,039,000;  to  Boieman,  1,866,000;  to  < 
blackspotted  trout  eggs. 

Bryans  Point  to  Central  Station,  1,560,000  yellow  perch  eggs;  t 


4,680,500 
880,700 

2,545,000 
2,303,000 

40,918 

48,097 

3,180,005 

14,405,000 

1,820,000 

37,000 

110,885 

2,152,110 

1,906,870 

60,000 

U,  610, 000 
850,500 
410,600 
101,400 

40,290 
8,012,500 
.     292,425 

4,851,000 

2,241,000 

175,830,000 

60,825,000 

21,841,000 

894,499,000 

974,000 

193,806,200 

1,608,000 

920,925 

2,130,000 

9,500 

7,000 

384,000 

22,500 

8,995,000 

13,899,000 
151,502,000 

805,000 

79,200,000 

5,125,000 

38,400,000 

18,000,000 


2,600,000 
500,000 

100,000 

187,100 
99,829 
6,902,425 
24.871 
23,000 
20,000 
98,579 


98,579 
salmon  eggs;  to  Duckabush,  151,000;  to 


Clackamas,  200,000;  to  Spearflsh,  1,944,000 
S8,000  shad  eggs. 
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Stations  Operated  and  thb  Output  of  each  for  the  Fiscal  Year  1915 — Contd. 


Statitm  &nd  period  of 
operation. 


Species. 


Eggs. 


Fry. 


Flngerllngs, 
yearlings, 
and  adults. 


Total. 


Clackamas,  Oreg.— CoDtd. 
" — '""kte,  Ore 
jyear.. 


Am>legate,  Oreg.: 
Entire  \ 


B^  White  Salmon,  Wash.: 
Entire  year. 

Illinois  River,  Oreg.: 
Mar 


Little  White  Salmon, 
Wash.: 

Entire  year. 

Rorae  River,  Oreg.: 

^tireyear. , 


Willamette  River,  Oreg.: 

July-June 

Cold  Springs,  Oa.: 

Entire  year. 


Craig  Brook,  Me.: 
Entire  year... 


Duluth.  Minn^  a 
^tire  year. . 


Edenton,  N.  C: 
Entire  year.. 


Weldon,  N.  C: 
Apr.-May...f 
Erwin,  Tenn.:  a 
Entire  year. . 


Gloucester,  Mass.: 
Entire  year 


Oreen  Lake,  Me.: 
Entire  year... 


Grand  Lake  Stream,  Me.: 

Entire  year. 

Homer,  Minn.: 

Entire  year. 


Chinook  salmon. . 

Silver  salmon 

Steelhead  trout... 

Chinook  salmon. . 

Chinook  salmon. . 
Silver  salmon.... 


Chinook  salmon 

Blackspotted  trout. 
Chinook  salmon. . . . 
Steelhead  trout 


Shad. 

Black  boss. 

Catfish 

Sunfish. . . . 


Atlantic  salmon 

Brook  trout 

Humpback  salmon. 
I  trout 


Brook  trout 

Lake  herring , 

Lake  trout 

Landlocked  salmcm. 

Pikeperch 

StecOhead  trout 

Whlteflsh 


Black  boss... 

Shad 

Sunfish... 
White  perch. 

Striped  bass.. 


Black  boss 

Brook  trout 

Caip 

Rambow  trout 

Rock  boss. 

Smallmonth  black 
bass. 

Sunfish 

Yellow  sucker 


Cod 

Flatfish.., 
Haddock.. 
Lobster.., 
Mackerel.. 
Pollock.., 


Brook  trout 

Humpback  salmon. . 

Lakeirout 

Landlocked  salmon. 
Smelt 


634,000 


3,000 

14,817,140 

505,  «7« 
211,359 

18,260,000 

40,000 

1,419,500 

259,990 

6,379,506 

7,000 


1,804,313 
173,408 

2,676,000 
58,430 


350,000 


9,750,000 
11,725,000 


7,450,000 

i6,'466,666 

21,000 
22,990,000 


4,500,000 

8,594,500 

1,300 


400 


Landlocked  salmon. 


14,500,000 
291,000 


70,280,000 

121,090,000 

25,840,000 

870,000 

170,000 

500,730,000 

1,338,155 

1,929,000 

95,223 

180,000 

6,900,000 

117,042 


Black  bass. 
Buffalofish. 

Carp 

Catfish 

Cn4>pie 


330,000 
2,115,000 
2,495,770 

568,727 


3,911,963 

467 

1,164,902 

369,086 


1U,145 

4,335 

49,035 


336,600 
423,000 


2,990,000 
23,500 


48,500 


96,960 
*23,'756 


1,200 

345,250 

297 

680,000 

14,153 

3,150 

21,400 
200 


23,157 
*26,'282' 


73,368 

9,321 

15 

6,501 

77,692 

349,094 


830,000 
2,115,000 
8,132,770 

15,883,867 

506,670 
211,359 


22,171,968 

40,467 

3,584,403 

639,036 

6,879,506 

118,145 
^,335 
49,036 

1,804,818 

173,406 

8,012,600 

58,430 

433,000 
0,750,000 
15,065,000 
33,500 
7,450,000 
48,500 
16,400,000 

116,960 

33,990,000 

33,750 

4,500,000 

8,594,500 

3,500 

345,360 

397 

•680,000 

14,153 

3,550 

31,400 
300 

70,280,000 

121,090,000 

25,840,000 

870,000 

170,000 

500,730,000 

1,838,156 

1,962,157 

95,223 

300,282 

21,400,000 

481,400 

9,321 

15 

6,501 

77,692 

349,094 


«  For  convenience  in  handling,  transfers  were  made  as  follows: 
Duluth  to  Holden,  50,000;  to  Green  Lake.  100,000  lake  trout  eggs; 

Erwin  to  Cold  Springs,  195  carp:  to  Wytbeville,  4,000  rock  bass;  1,300  sunfish,  all  flngerllngs. 
Grand  Lake  Stream  to  NorthvUle.  10,000;  to  St.  Johnsbury,  15,000;  to  Nashua,  15,000;  to  Diduth,  25,000; 
to  Green  Lake,  44,350  landlocked  salmon  eggs. 
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Stations  Operated  and  the  Output  of  each  for  the  Fiscal  Year  1915 — Contd. 


station  and  period  of 
operation. 

Species. 

Eggs. 

Fry. 

Finficrlings, 
yearlings, 
and  adults. 

Total. 

Homer,  Minn.— Continned. 
Entire  year 

Pike 

5,376 
383 
590 

576,466 
1,500 
35,512 

14,290 

73,000 

21,500 

565.000 

731,000 

664,050 

79,500 

6,376 

Pike  perch 

2,700,000 

2,700,383 
590 

Smallmouth  black 

bass. 
PiiTiflsh 

576,465 

White  bass 

1,600 

Yellow  perch 

250,000 

285,613 

"^"^SiJ^. 

Black  bass 

14,290 

Brook  trout 

73,000 

BufTalofLsh.     .    .  . 

21,600 

Carp 

665,000 

Cattsh- 

731,000 

Crappie 

664,050 

Pike  and  pickerel... 

79,500 

Pike  percfi 

2,566,666 

2,600,000 
89,000 

Rainbow  trout 

89,000 

798,600 

1,000 

3,484,000 
2,367,600 

8n?ifl.sh 

798,600 
1,000 

3,484,000 

Yellow  perch 

Leadvme,Colo.:a 

|!ntire  year 

Brook  uout 

350,000 

1,044,000 
48,000 

3,761,500 
48,000 
367,700 

3,040 

Grayling 

Rainbow  trout 

367,700 

3,040 
1,550 

94,650 

22,000 

355,820 

43,088 

Louisvflle,  Ky.: 

Entire  year 

Black  bass 

fiunflsh ..... 

1,550 

780,660 
22,000 

Mammoth  Spring,  Ark.:  a 
Entire  year 

Y^iackbass 

695,000 

Crappie 

Rock  bass 

355,820 

Smallmouth  black 

bass, 
flu'ifl.sh 

399,000 
135,000 

442,088 
136,000 
10,636 

Friars  Point,  Miss.:  a 
July-Dec 

Black  bass 

10,636 

4,221 

1,108 

130 

11,530 

1,080,295 
23 

Cltflsh .     , 

4,221 

Crappie 

1,108 

Rock  bass 

130 

9uDflffh 

1 

11,530 

Manchester,  Iowa:  <» 

Entire  year 

Brook  trout. 

1,080,295 
23 

Lake  trout 

Pike  perch... 

3,520,000 

3,620,000 
733,950 

Rainbow  trout 

Rockhfv^t... 

370, 750 

357,200 
3,715 
3,796 

6,234 

49,930 

44,500 

59,200 

184,620 

590,365 

65 

1,870 

833,850 

1,285 

25 

20,980 

55,525 

46,800 

8,300 

600,800 

123,4:0 

1,100 

328,940 

40 

17.100 

3,715 

Smallmouth    black 

bass. 
Sfipflish ..... 

3,500 

7,295 
5.234 

Bellevue,  Iowa:  o 
Aug.-Dec 

Black  bass 

49,930 
44,500 
69,200 
184,620 

RnfTaioflsh .... 

Carp 

Cat&h 

Crappie 

590,366 
65 

Fresh-water  dnini . . . 

Pike 

1,870 
833,850 

Sunfish 

White  bass 

Yellow  bass 

Yellow  perch 

20,980 

55,525 

46,800 

8,300 

600.800 

123,450 

1,100 

328.940 

40 

North  McGregor,  Iowa: « 

Black  bass 

Buffaloflsh 

Carp 

Catfish 

Crappie 

Pike. :....:: 

Sunflsh 

White  bass 

YeUow  perch 

17.100 

•  For  convenience  In  handling,  transfers  were  made  as  follows: 

Leadville  to  Wytheville,  200,000;  to  Clackamas,  100,000;  to  Manchester,  600,000  brook  trout  eggs. 

Mammoth  Sprtags  to  Quincy.  8,000;  to  Tupelo,  8,500;  to  Cold  Springs,  6,600;  to  Friars  Point,  500  rock 
bass  flngerlings;  to  Tupelo,  100;  to  Quincy,  4,955  smallmouth  bass. 

Friars  Point  to  Tupelo,  4,150  catfish;  106  black  bass. 

Manchester  to  Quincy.  4,440  sunfish;  to  Leadville,  454,000;  to  La  Crosse,  100,500;  to  Clackamas,  120,000; 
to  Northville,  105,000  rainbow  trout  epps. 

Bellevue  to  Cold  Springs,  2,950  crappie. 

North  McGregor  to  Cold  Springs,  4.375  black  Lass;  CCO  simfbh. 
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Si:4TI0N8  OpS&ATBD  AND  THE  OXJTPUT  OF  KAGH  FOR  THE  FiBCAL  YeAR  1915 — Contd. 


StotJon  and  Mriod  of 
opentum. 

Species. 

Eggs. 

Fry. 

Fingerlings, 
andadmts. 

Total. 

Nashua.  N.  H.: 

Entire  yflar. ............. 

Brook  trout 

Rainbow  trout 

1,750 

440,000 
12.000 
10,000 
47,120 

7,600 

2.430 

19.000 

80 

892 

3,820 

102.396 

27,625 

780 

22,707 

76,000 

449,350 
14,430 
29,000 
47,200 

18,180 
892 

Smalhnouth   blaclc 
bass. 

Blarkbaa?.. 

Neosho,  lio.:« 

Entice  yMT 

Brook  trout 

Crappie 

3,820 
102,396 

Rambow  trout 

Rock  bass 

27,625 
780 

Smallmoath   black 

bass. 
R^mflffh 

22,707 

831,000 

45,000 

12,600,000 

4.000 

NQrthvme,lfidi^a 

Entire  ymr.. 

Brook  trout 

755,000 
45,000 

fin^vlinF 

Laketowit 

Rainbow  trout 

12,500,000 

4,000 
85,450 
11,900 

3,500,000 
32,000,000 

11,000,000 
30,000,000 

12,550.000 
70.000,000 

3,600,000 
30,000,000 

3,400.000 

350,000 

56,400,000 

209,000,000 

3,558.591 
19,913 
198,966 
10,698 

12,400 
25.710 

97.850 

Smallmouth    black 
bass. 

lAke  trout.. 

37,610 
3,500,000 

Alpena,  Mich.: 
Apr,-lfay ■, 

Whiteflib  

32,000,000 
11,000.000 

Charlevoix,  Mich.: 
Kftr-Apr  , 

Lake  trout 

Whltfifl<»h , 

30,000,000 

38,950,000 
76,000,000 

3,500,000 
30,000,000 

3,400,000 
350,000 

Detroit,  ICich.:  a 
Apr.-W.., 

Pfre  perch.' 

20.400,000 
6,000,000 

Wh<t%h 

Sau]t8te.]Carie,Mich.: 
Apr<>Ma7 

lAke  tnMit . . 

Whl^^h 

Put-in  Bay,  Ohio: « 

Entire  year 

J^^hmrrh^p 

Laketrout.T 

Pike  perch 

284,450,000 
92.900.000 

340,850,000 
301,900,000 

8,658,591 
19,913 

Whlt^«»h 

Quinault,Wash.: 

Entire  year 

Blueback  salmon .... 

Silver  salmon 

196,966 
10,506 

Steelhead  trout 

Quinoy, !!].:« 

Kntire  year. ............. 

Black  bass. 

149,665 
2,034 
5,113 
64,400 
29.660 

149,665 
2,034 
5,113 
64,400 

R«4hik>fl8h . , 

Carp....*. 

C9^ 

Grapple 

29,660 

3,100,000 

25 

Pikeperoh 

3,100,000 

Rock^Mss 

25 

470 

22,250 

395 

7,905 

610,046 

31,500 

2,040 

9,500 

1,898 

36,360 
22,500 

470 

ftnpflsh    ' 

22,250 
895 

YeUowbass 

Yellow  perch 

7,905 

1,138,W6 
31,500 

8t.Jofanslnirr,Vt:« 

EatireTear 

Br«(^  trout 

155,400 

373,500 

Lake  trout 

Landlocked  salmon. 
Rainbow  trout 

2,040 

12,000 
30,000 

21,500 

Smallmouth   black 

bass. 
Steelhead  trout 

31,896 

36,360 

YiUow  perch 

22,500 

•  For  ooBfVBiMMe  in  handling,  tranelers  were  made  as  lollows: 

Neosho  to  Quincy,  12,350  sunflsh;  24,300  rock  bass;  1,350  smallmouth  bass;  to  Erwin,  249,350  rainbow 


tiotitens. 

Northvflle  to  Dulnth,  6.982,000;  to  Cape  Vincent,  7,512,000;  to  Put-in  Bay,  1,920,000;  to  Sault  Ste.  Marie, 
8,500,0001  to  Alpfoa.  8,500^;  to  Charlevoix,  11,000,000  lake  trout  ecra. 

Detroit  to  Sault  Ste.  Marie,  80,000,000;  to  Alpena,  32,000,000;  to  Charlevoix,  30,000,000  whiteflsh  eggs; 
to  Dultttht  2BfiO^(X»9ik%  peroh  Mgs. 

Put-faiBay  to  Duluth,  ^OOO^m:  to  Detroit,  117,800,000  whiteflsh  eggs;  to  Manchester.  3,000,000;  to 
WytbeviUe,  3^)00^000:  to  Qnmcy,  6,000,000;  to  Homer,  5,000^;  to  La  Crosse,  5^000,000  pike  perch  m 

Quincyto  Tupelo,  3,000  yellow  perch;  to  Neosho,  1,200  catllsh;  to  Leadvllle,  210;  to  Boceman,  240  bii 
bass;  to  White  Sulphur,  150  black  bass;  660  crappie,  18  caip,  150  yellow  perch  flngerUngs. 

St  JohDsbury  to  La  Crosse,  100,000  brook  trout  eggs;  to  Holden,  32,00()steelhead  trout  eggs. 
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Stations  Operated  and  the  Output  of  each  for  the  Fiscal  Year  1915— 0>iit<L 


Statkm  and  period  of 
(^)«ratfon. 

Species. 

B«B. 

Pry. 

FingeriingB. 

TotaL 

St.  Johnslmry,  Vt.— Contd. 
Holden,  Vt: 
Entire  year 

Brook  trout 

408,000 

2,265 

201,796 

11,940 

44,750 

410,266 

201,796 

11.940 

Lake  trout 

Landlocked  salmon. 
Steelhead  trout 

15,000 

151,200,000 
1,500,000 

5,000 

59,750 

166,700,000 
1,600,000 

^1,657 

Swanton.Vt.: 
Apr.-May 

Pike  perch 

15,600.000 

Yellow  perch ^. 

. 

San  Marcos,  Tex.: 

"Rntire  year. ...  . .  . 

Black  bass 

446,657 

25 

20,425 

3.635 

19,680 

853,660 

983.000 

18,680 

48,000 

16,350 

330,965 
84,700 

12,000 

441,900 

90,600 

1,100 

Catfish 

25 

Crappie 

20,425 
3,635 
19,680 

853.660 

RoaTbass 

8unf)sh 

SpearfLsh,  S.  Dak.: 

Entiro  year 

Blackspotted  trout . 
Brook  irout 

983,000 
18,080 
48.000 

Lake  trout 

Loch  Leyen  Utnit . . . 

Rainbow  trout 

16,350 

830,965 
84,700 

12,000 
441,900 
90,600 

Tupelo,  Miss.: 

Fntii^ymr 

Black  bass 

£kinfi.sh 

White  Sulphur  Springs,  W. 
Va.: 
Entire  year 

Black  bass 

Brook  trout 

Rainbow  trout 

Smallmoutii    black 
bass. 

Cod 

162,000 

168,012,000 

778,667.000 

4,677,000 

606,000 

29.000 

163,100 

168,012,000 

778,667,000 

4,677.000 

Woods  Hole,  Mass.:  o 

Entire  year 

Flatfish 

Mackerel 

Tautog 

606,000 

WythevUle.Va.:« 

Entire  yflar. . .  x 

Black  bass 

41,950 
24,715 

"**i96*9i5* 
15,200 
8,110 

2,250 

8,175,000 

70.950 

Brook  trout 

24.715 

2,700,000 

2,700,000 

Rafaibow  trout 

Rock  bass 

474,000 

670,915 

15,200 
30,610 

Smallmouth    black 

bass. 
fiun6<fh  -  -        

27,500 

2,250 
88,195,000 

Yes  Bay,  Alaska:  a 

Entire  year 

Blueback  salmon .... 

3,000,000 

32,029,000 

Total 

536,260,143 

3,694,621,249 
839.560 

58,300,501 
841539 

4,289,181.893 
424,069 

T/Osfi  in  tronjsit 

Net 

536,260,143 

3,694.281,699 

58,216,962 

4,288,757,804 

a  For  convenience  in  handling,  transfers  were  made  as  follows: 

Woods  Hole  to  Gloucester,  24,630,000  cod  eggs. 

Wytheville  to  White  Sulphur,  6,000  rainbow  trout  flngerlings;  to  St.  Johnsbury,  60,000;  to  Nashua, 
160,000;  to  Erwin,  400,000;  to  White  Sulphur,  214,000  rainbow  trout  eggs;  to  Cold  Springs,  8,600  rock  bass 
flngerlings. 

Yes  Bay  to  Birdsvlew,  2,000,000  humpback  salmon  eggs. 

The  eggs  hatched  at  the  main  stations  listed  in  the  foregoing  table 
are  in  many  cases  obtained  from  auxiliary  sources,  usually  temporary 
stations  occupied  during  the  season  only,  or,  in  some  instances,  mere 
camps  which  are  shifted  from  year  to  year.  In  the  Great  Lakes  and 
off  the  New  England  coast  collections  are  made  by  the  Bureau's  vessels 
or  boats  in  favorable  localities.  The  following  temporary  stations 
and  collecting  points  furnished  eggs  of  the  given  species  for  the  main 
hatcheries  during  1915: 
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List  of  EeG-OoLLBcriNO  Stations,  Fiscal  Ybab  1915. 


Statiosi. 


Period  of  operation. 


Species  handled. 


EaftleLake 

Ketchikan  Creak 

SealHartxv 

Colorado: 

Antero  Reservoir 

CheesmanLake 

Edith  Lake 

EnglebreCht  Lake 

Muavroyea  Lake 

Smiths  Ponds 

Northfleld  Lakes 

Stcowwall  Lake 

Turquoise  Lake 

Wellington  Lake 

Woodland  Park  Lake. 
Maine: 

Portland 

Massachusetts: 


Plymouth. 
Waquoit. 


vhqvuOt.  

Bay  City 

Bay  Port 

Beuelsle 

Charity  Island 

Detour. 

Fairport 

Frankfort 

IsleRcqrale 

Keweenaw  Point 

Manistique 

Marquette 

Monroe 

Munising 

Naubinway 

Ontonagon 

St.  James 

Minnesota: 

Grand  Marais 

Montana: 

O'DeD  Creek 

South  Meadow  Creek . 
New  York: 

Amherst  Island 

Charity  Shoals 

Horseshoe  Island 

Ogdensburg 

Old  Fane 

Pigeon  Island 

Pope  Mills 

Sodus  Point 

Stony  Island 

Three  Mile  Bay 

Ohio: 

Cleveland 

KeUys  Island 

Middle  Bass 

North  Bass 


Port  Clinton. 
Toledo 


Rhode  Island: 

Wickford 

South  Dakota: 

La  Plant  Lake... 

Schmidts  Lakes.. 
Vermont: 

DarltaigPond.... 

LakeMiteheU.... 

Orleans 

Speedwell  Pond . 
Wyoming: 

Clear  Creek 


Columbine  Creek. . 

Cub  Creek 

Lake  Camp 

Pelican  Creek 


June 

September,  October. . 
June  and  October.... 


Apr.U-May22.. 
Apr.l7-MayU., 
Oct.  l»-Nov.O.. 
Oct.»-Noy.21.. 
Oct.2»-Nov.21. 
Oct  2S-N0V.  25. 
Oct.  18-Nov.  16. 
Apr.  15-Mayl5.. 
Oct.  27-Nov.  17. 
Oct.  15-Nov.  10. 
Oct  18-Nov.  16. 


July,  October,  May,  June, 

Nov.  23-Jazi.  11 

Jan.l-Apr.  15 


O 

o< 

0( 

o 

N 
Sc 
Oc,. 


)r.  28. . 
V.  21... 
C.8.... 
C.2.... 
(V.  19.. 
nr.  16.. 
V.  14... 
ov.  21. 
>-.«/.  1.. 


Oct.2»-Nov.  25.. 
Oct.  14-Dec.2... 
Nov.  5-Dec.  10... 
Oct.  14-Nov.  10.. 
Nov.  16-Dec.2... 
Oct.  17-Nov.  9... 
Oct29-Dec.l8... 

Oct.  l-Dec.3 


Mar.  22-May  4 . 
Mar.  22-May  1 . 


Oct.25-Nov.  1... 
Oct.  22-Nov.  7... 
Oct20-Nov.  1... 
Apr.  15-May3... 
Nov.  12-Nov.  25 . 
Oct.  25-Nov.  1... 
Apr.l0-Apr.l2.. 
Nov.28-Deo.  12.. 
Nov.  fr-Nov.  10. . . 
Nov.  »-Dec.  4 


Nov.29-Dec.  6 

Nov.l4-Deo.8 

Nov.l4-Dec6 

Apr.  15-Apr.  27,  Nov.  10- 

Apr.  9-Apr.  30,  Nov.  14- 

Dec.9. 
Apr.  8-Apr.  28,  Nov.  14- 

Feb.26-Apr.S 


Octl5^an,15.. 
Oct.20-Dec.25.. 

July21-Dec.  29.. 
Julyl-Dec.  18... 
Apr.  15-June30. 
Oct21-Nov.3.. 


July  l^uly  21,  June  1- 

JuneSO. 
July  1-July  16,  June  14- 

JuneSO. 
July  1-July  21,  June  4- 

June30. 
July  1-Sept.  10,  May  21- 

JuneSO. 
July  1-July  25,  May  21- 

JuneSO. 


Blueback  salmon. 
Humpback  salmon. 
Blueback  salmon. 

Rainbow  trout. 

Do. 
Brook  trout. 

Do. 

Do. 

Do. 

Do. 
Rainbow  trout. 
Brook  trout. 

Do. 

Do. 

Lobster. 

Cod. 
Flatfish. 

Pike  perch. 
Whiteflsh. 

Do. 

Do. 
Lake  trout 

Do. 

Do. 
Lake  trout  and  whiteflsh. 
Lake  trout 

Do. 
Lake  trout  and  lake  herring. 
Whiteflsh. 
Lake  trout. 
Whiteflsh. 
Lake  trout. 
Lake  trout  and  whiteflsh. 

Lake  trout  and  lake  herring. 

Grayling. 

Grayling  and  rainbow  trout. 

Lake  trout. 

Do. 

Do. 
Pike  perch. 
Whiteflsh. 
Lake  trout. 
Pike  perch. 
Lakenerring. 
Lake  trout. 
lAke  herring  and  vhiteflsh. 

Lake  herring. 
Whiteflsh. 

Do. 
Whiteflsh  and  pike  perch. 

Do. 

Do. 


Flatfl^. 

Brook  and  Loch  Leven  trout. 
Brook  trout. 

Do. 

Do. 
Steelhead  trout. 
Brook  trout. 

Blackspotted  trout. 

Do. 

Do. 

Do. 

Do. 
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DETAILS  OP  DISTRIBUTION  OP  PISH  AND  BOGS  DURING  THE  PISCAL 

YEAR  1915. 

CATFISH. 


Disposition. 


Disposition. 


FiBcar. 


and 
adults. 


Alabama: 

Clayton,  Kennedy's  pond 

Evermm,  Hunter  Mill  Pond 

Fort  Deposit,  Barganier's  pond . . . 

Qolson'spond 

KcCrory^pond 

Littleton,  Robbins's  pond 

Livingston,  Gould's  pond 

ICarion  Junction,  Donald's  pond. . 

Neenah,  Harper's  pond 

Perdido,  Havard's  pond 

Russell ville,  Douglas's  pond 

Soottsboro,  Coulson'spond 

Tumlin,  Cold  Spring  Pond 

Arizona: 

Benson,  Parker's  pond 

Clifton,  Rattlesnajce  Pond 

Courtland.  Elliott's  pond 

Douglas,  Fountain  Pond 

Schweicbler's  pond 

Fairbenk,  Jo  Ranch  pond 

Grand  Canyon,  Reed/s  lako 

Pearoe,  Five  D  Reservoir 

Sunny  Slope  Pond 

Saflord,  Smitnson's  pond 

Thatcher,  Bieler's  pond 

TvuDaoUf  Hueoabi  Pond 

Peach  Orchard  Lake 

WiUowPond 

Yerba  Buena  Pond 

Wilcox,  Daurety's  pond 

Grant  Creek  Pond 

McComb's  pond 

Smith  Pond 

Simqy  Slope  Pond 

Yuma,  Colorado  River 

Arkansas: 

Big  Hill,  Khig's  pond 

Colorado: 

Florence,  Sanders's  lake 

Georgia: 

Austell,  Sweetwater  Creek 

Brooklyn,  Armor's  pond 

Broxton,  Byrd's  pond 

Bullochville,  Allen's  pond 

Butts's  pond 

Carrolton,  Little  Tallapoosa  River 
Clarksville,  Nichols's  pond 

ek!'.!! 

[.'.'.'.'.'. 

Raymond^Maple  Lake 

Red  Oak,  Kite's  pond 

Rupert,  Cooper's  pond 

Williamson's  pond 

Senoia,  White  Oak  Pond 

Sharpsburg,  North's  pond 

Pittman's  pond 

Shiloh,  Ingram's  pond 

Temple,  Baker'spond 

Wester  Club  Pond 


60 
175 
65 
65 
65 
100 
125 
125 
125 
125 
100 
200 
100 

200 
200 
400 
200 
400 
200 
125 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
1,200 

100 

250 

300 

50 

100 

60 

150 

200 

100 

100 

100 

100 

100 

150 

100 

50 

100 

100 

500 

125 

250 

150 

150 

50 

200 

100 

150 

50 

100 

50 

50 

50 

100 

100 


Georgia— Continued. 

Thomaeton,  Grist  Mill  Pond 

Zom'spond 

Thomson,  Sweetwater  Pond. . . . , 
Illinois: 

Benton,  Andys  Creek 

Carbondale,  Cndn's  lake 

Coal  Valley,  Bolman's  pond 

Dix,  Hay's  pond 

Dow,  Brickyard  Pond 

Freeport,  Yellow  Creek 

McCIusky,  Shadv  Lake 

Meredosia  Jtf  eredosia  Bav 

Nokomis,  walters's  pond 

Quincy,  Illinois  River 

Savanna^  Sand  Slous^ 

West  Pomt,  Gordon^B  pond 

Indiana: 

Borden,  Crystal  Spring  Pond . . . 
Koeter's  pond. 

Corydon,  Haub's  pond 

English,  HoKs  Defeat  Creek 

Sunman,  Frltsch  Pond 

Union  Center,  Hildebrand  Creek 
Iowa: 

Bellevue,  Mississippi  River 

Hamilton,  Meadow  Pond 

Iowa  Falls,  Iowa  River. 


Manchester,  Maquoketa  River 

Monteith,  Couches  pond 

North  McGregor,  Mississippi  River... . 

Lancaster,  Twin  Ponds 

Oakley.  Rector's  pond 

Scott,  Sickle's  pond ^. 

Eientucucy: 

Campbellsburs.  Bell's  pond 

Early  Times,  Strawberry  Pond 

Eminence,  Banta's  pond 

Franklin,  Baird  's  pond 

Brizendlne's  pond 

Huflhfaie's  pond 

McFarlin's  pond 

Sulphur  Spring  Creek 

Woodland  Pond 

Glasgow,  Beaver  Creek 

La  Cffange,  Riley's  pond 

Lebanon,  McElroy's  ponds 

Lexington,  Lake  Ellerslie 

Louisville,  Riebel's  pond 

Morehead.  Gayheart's  pond 

Morgan,  Gum  Lick  Pond 

Paintsville,  Big  Sandy  River,  Levissa 
Fork 

Richmond^ily  Pond 

St.  Marys,  Elder's  pond , 

Smock's  pond 

Stanford,  DIx  River , 

Walton,  Glinn'spond 

Louisiana: 

Cecil,  Mineral  Pond 

Dodaon,  Stovall'spond 

Jonesboro,  Walkers's  ponds 

Lake  Charles,  N  ice's  pond 

Pelican,  Magee's  pond 

Maryland: 

Buena  Vista,  LakeRoyer 

Taneytown,  Goulden's  pond 

Michigan:  j 

We^ore,  Mud  Lake. i 

Minnesota: 

Brainerd,  Mississippi  River 

Homer,  Mississippi  River ! 


126 
135 
50 

600 

1,000 
125 
300 
300 

0,000 
800 

1,000 

300 

20,000 

2.000 


150 
150 
150 
300 
200 
125 

174,475 

125 

3,000 

20 

200 

503,000 

250 
250 
250 

150 
150 
126 
200 
200 
200 
200 
200 
200 
450 
125 
300 
250 
125 
300 
100 

300 
100 
150 
150 
200 
150 

50 
300 
200 
106 
100 

600 
600 

500 

500 

74,817 
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DwtASLB  or  DisfisiBUTiON  OF  Fiss  AXD  EoGfl,  FisGAL  Ybar  1915 — Continued.' 

CATJiaH-Oontliitied. 


Mhgfaslppl: 
Blue  Motmtftln.  Lake  of  the  Pines. 
Frtars  Point,  Mteissippt  River: . . . 

Qloster,  Brown's  pona 

Parker's  pond 

RatclifTs  ponds 

Horn  Lake,  Wheat's  pond. .  «• 

Meridian,  Thomas's  pond 

Pontotoc,  Elm  Pond. 

SaltlUo,  Shady  Lake 

Tumbull,  Stookett's  pond. 

West  Point,  Hamlin's  pond. 

Lloyd's  pond. 

Westbrook'apond.... 

Whitaker,  Wall's  pond. 

Winona,  Cameron's  pond 

Erwtn's  pond.  *, 

WoodvUle,  Sesskms's  pond 

Missoori: 

Birch  Tree,  Meredith's  pond 

Carthage,  Week's  pond 

Ferguson,  Club  Lake. 

Marceltae,  Club  Lake 

MOo,  Roberts's  pond. 

Montana: 

Glcndive,  Yellowstone  River 

New  Jersey: 
Clementon,  Bedford  Mission  Pond 
South  Plainfield,  Willow  Lake.... 
New  Mexico: 

Albuquerque,  Ames's  pood 

ArmiJoLake 

Ancho,  Cooper's  pond 

Artesia,  Oace's  Dond 

Burhawan,  De  oraftenreid's  pond . 

aovis.  Pleasant  Hill  Pond 

WestlaU's  pond. 

Deming,  Chandlers  pond 

Crystal  Lake. 

Lindauer's  pcmd 

EUda,  Cryer's  pond 

SpiUman's  pond. 

Hagerman,  MoCormick's  pond 

Kenna,  Chavess's  pond. 

Metroee,  Huntainger's  pond 

Toole's  pond 

Montova,  Dismuke's  Dond 

Nara  visa,  Agvacabaiia  Creek 

Portales,  Felond's  pond 

Toliver's  pood 

Pyote,  Jal  Pond 

Rodeo,  McCant's  pond 

Sante  Fe,  Ayers's  pond 

Moe'spottd 

Tucomcarl,  Qolaenberg's  pond. . . . 

Sisney's  lake. 

New  York: 

Addison,  Canisteo  River 

Deansboro,  Brook's  pond 

Phie  Bush,  Dwaarkill  River 

Schenevus.  Scbenevus  Creek 

Walden,Wallkm  River 

North  Carolina: 
SpringHope,  Perry's  pond. 

Dawson,  Dawson  Ice  Pond 

CkMiAei  Butte,  Andrews  Creek. . . 
Kitchen's  pond... 
Ohk>: 

Adair  Statkn,  Scott  Pond 

Barberton,  Camp's  pond 

Berea,  Lake  Abrem 

Colnmbus,  Olentangy  River 

Mansfield.  Oatten^slake. 

Woodstock,  Darby  Creek 

OUaboma: 

BMrie,  Reaach's  pond 

Brlnknm,  Lake  Oeoqge. 


150 
51 
100 
100 
250 
50 
300 
100 
75 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
2,400 
250 
100 

500 

300 
800 

200 

400 
200 
125 
125 
250 
250 
200 
200 
20O 
875 
876 
125 
125 
125 
125 
200 
200 
875 
875 
125 
200 
200 
200 
200 
400 

900 
100 
200 
200 

200 

150 

100 
100 
100 

100 
100 
100 
100 
100 
375 

125 
350 


Oklahoma— Continued. 

Camargo,  Butler  Lake. 

Cashton,  Opal  Lake. 

Cherokee,  Box  Alder  Lake 

Brewster's  pond. 

C-oweta,  Egan'spond. 

Custer,  Hays's  pond 

Devol,  Devol  Pond 

Drummond,  Farber'spond 

Loch  Lomond  Pond 

Elgin,  Leach's  pond 

Fletcher,  Shady  Lake 

Freder^,  Whatley  Pond 

Granite,  Mountain  Pond 

Guthrie,  Huston's  pond 

Hastings,  Whitcomb's  pond. 

Lawton,  T^mdoU's  lake. 

Lebrecht's  pond. 

Twin  Springs  Pond 

Lone  Wolf,  Sunnybrook  Pond 

Manitou,  Moose  Head  Lake 

Marshall,  Anter  Creek« 

May,  Crystal  Lake 

wist  Otter  Creek 

Medibcd,  Evans's  pond 

Ewing's  pond 

Mill  Creek,  Brewers  pond 

Mooreland.  Barrick's  pond 

Okarche,  Thelens  Pond 

Oklahoma  City,  Teal  Duck  Lake 

Perry,  Harkins'spond 

Prague,  Zatloukars  pond 

Purcell,  Gault's  pond 

Quinlan,  Moseley's  pond 

Sentinel,  Patton^spond 

Tecumseh,  Clark's  pond 

Texhoma.  Beaver  Pond 

VicL  South  Persfanmon  Creek 

Watonga,  Jamison'spond 

Wellston,  Pleasant  Fond 

Pennsylvania: 

Haileton,  Keller  Pond 

Honesdale,  Beach  Lake 

Bunnell  Pond 

Ca^on  Lake 

Jonestown,  Swatara  Creek 

Lake  Carey.  Lake  Carey 

Lebanon,  Big  Swatara  Creek 

Pequea,  Susquehanna  River 

Reading,  Bieber  Creek 

SpringCity,  Elliott  Pond 

FrenohCre^ 

Mill  Creek 

Schuylkill  River 

Teltord,  Branch  Creek 

Woodbine,  Grove's  pond 

York.  Caddoms  Cre&,  West  Branoh 
Porto  Rico: 

San  Juan .  Comerio  Lake 

Sonth  Carolina: 

Belton,  Kav'spond 

Wiboirs  pond 

Seivem,  Brogden^s  pond 

Wegener,  Butbee'spond 

South  Dakota: 

Capa,  Big  Prairie  Dog  Creek 

DaHas,  Stumer's  pond 

Draper,  Inglenook  Pond 

Edgemont.  Lake  Calvert 

Fsmax,  Tnielfoldt's  pond 

Faith,  Sweet's  pond 

Forestburg.  Tlustos's  pond 

Ipswich,  Linden  Lake 

Mcintosh.  Stink  Creek 

Murdo,  Murdo  Faad 

Oaooma,  Broken  Diamond  Leke 

Oelrichs,  Black  Bank  Creek 

HoneheiMl  Creek 


250 
100 
125 
125 
100 
125 
500 
125 
125 
100 
100 
360 
360 
100 
100 
300 
100 
100 
250 
250 
300 
250 
250 
250 
250 
200 
250 
250 
200 
200 
10» 
100 
250 
500 
100 
200 
250 
250 
100 

aoo 

200 

4oe 

200 
«00 
200 
600 
200 
000 
20O 
400 
200 
200 
7» 
000 
000 

600 

100 
100 
100 
100 

100^ 
150 
100 
425 
150 
150 
100 
100 
100 
200 
100 
100 
MO 
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Details  or  Distribtttion  of  Fish  and  Egos,  Fiscal  Ybab  1915— Continued. 

CATFISH-HOontliiiied. 


Disposition. 

Flnger- 

yeiSfaks, 

and 

adults. 

Dispodtfon. 

Finger- 

yelSKgs* 

and 

adults. 

South  Dakota^-Continued. 
Parkaton,MoRckLake 

100 
300 

aoo 

100 
100 

140 
100 

aoo 

140 
140 
140 
100 
100 
100 
300 
200 
100 

aoo 

100 
60 

aoo 

140 

aoo 

100 
100 
100 
100 

25 

400 
400 

Virginia: 

Bialcony  Fails,  Engleman's  pond 

Charlottesville,  Browning's  pond 

Harrisonbarg,  Muddy  CreekVT. 

100 

aoo 

Dean's  pond 

900 

Patriclrspond 

Shenandoah  River 

Tye  River,  Big  Plney  River 

500 

Rapid  City,  MaIIow's  pond 

300 

Tennessee:  " 
Adams,  Willow  Pond 

West  Virginia: 
Clay  Run.  Crouch's  pood 

aoo 

Belvidere,  Long  Pond 

Coloord,  Orchard  Pond 

100 

Woods  Pond 

Inwood^  Shipper's  pond 

100 

Brush  Creek,  Lawrence's  pond 

Cowan.  Moore's  pond 

Fork 

400 

EstillSprings,  Lye  Pond 

Wisoonshi: 
Birchwood,  Bh^  Lake 

Fayetteville,  Stone's  pond 

600 

Franklin. Hill ValleyPond  

'  Lake  Chetac 

800 

Friendsvilie.  Anderson 's  pond 

Fall  Creek,  Fall  Creek 

400 

Oreenbadc,  Baker  Creek 

Greenwood.  Black  River 

375 

'  Petty 's  pond 

Hawkins,  Oooee  Neck  Lake 

aoo 

Kiser,  Brient'spona. 

Shamrock  Lake 

800 

Morrison,  Bonner  Pond 

Ingram,  Lake  Shamrock 

800 

Parker  Spring  Lake 

Newbem,  Wild  Rose  Pond 

Mud  Lake 

300 

Skinner  Creek,  South  Pork. 

300 

Oneida,  Willtems  Creek.  East  Fork . . . 

210,000 
510,000 

Pcotland,  Perdue's  pond 

Lynxville,  MIssissftmi  River 

Sparta,  CalOdller  River 

M!bntloeUo,  Little  ^ugar  River,  North 
Brannh 

Cherry  Creek 

600 

Officer's  pond! 

MonttoeUo,  liittle  Sugar  River,  West 
Branch 

Snoderas  s  nond 

600 

Swindell's  pond 

Rloe  Lake,  Hemlock  Lake 

800 

Texas: 
Coupland,  Nelson's  pond 

Wyoining: 
oniette,  Burlhigton  Pond 

450 

Vermont: 

Lusk,  Hat  Creek 

425 

West  Danville,  Cole  Pond 

Verona,  Green's  pond 

150 

MoUvs  Pon'd 

Totala 

1,666,793 

o  Lost  in  transit,  800. 
CARP. 


Alabama: 

Goodwater,  Catching's  pond 

Roanoke,  Boaten  Pond 

TumlinGap,  Burnett  Lake 

Connecticut: 

Greenwich,  Horseneck  Pond 

Westboro,  Nichols's  pond 

Florida: 

Marianna,  Davis's  pond 

Georgia: 

Norwood,  Bradshaw's  pond 

Illinois: 

Meredosia,  Meredosia  Bay 

Quincy,  Illinois  River 

Iowa: 

Bellevue,  Mississippi  River 

North  McGr^or,  Mississippi  River. 


Kentucky: 

Midway,  Elm  wood  Lake 

Minnesota: 

Homer,  Mississippi  River 

New  Jersey: 

Red  Bank.  Ramenessin  Farm  Pond. 
South  Carolma: 

Laurens,  Saxton  Ponds 

Virrinla: 

Chatham.  Carter's  pond 

Granite,  Pond  "B'^ 

Wisoonshi: 

La  Crosse,  Mississippi  River 

Lynxville,  Mississippi  River 

Total 


10 

6,501 

100 

100 

18 

75 

65,000 
500,000 


644,411 


YELLOW  SUCKER. 


Disposition. 


Adults. 


Virghiia: 
Mount  Crawford,  North  River. 


aoo 
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Details  of  Distbibution  of  Pish  and  Egos,  Fiscal  Year  1915— ContiiMied. 


BUPFALOFISH. 


Dlspositioii. 

Pinger- 

yaarltogs, 

and 
adults. 

Disposition. 

Finger- 

yoarffigs, 

and 
adults. 

Georgia: 

Or»ffin   T^]<»iA  1*<*nd 

m 

24 

10 

2,000 

44,500 
46,700 

Minnesota: 

HomAr,  Mississippi  Rffr-^    ,  .  _ , . 

15 

nUnois:' 
North  Henderson,  Lily  Pond 

Wisconsin: 
La  Crosse,  Mississippi  River. . .    . 

16,500 
5,000 

Jleredosia.  lieredosia  Bay 

Lvnxviile'.  MississiDDi  River 

QiilncY.  il\inoiV(  Kiver. . . ' 

Total 

Iowa: 

114,848 

BeUevue,  Miasiasippi  River 

North  McGregor,  l^issiasippi  River. . . . 

1 

FRESH-WATER  DRUM. 


Iowa: 
Bellevue,  Mississippi  River. 


Disposition. 


Finger- 
lings. 


65 


SHAD. 


Athens,  Oconee  River 

730,000 
750,000 

1,         00 

1,  00 
00 
00 
00 

3,  00 
00 

1,  00 
00 
00 

2,112,000 
10,567,000 
2,878,000 
1,000,000 

Newbem,  Neuse  River 

1,000,000 
1,163,000 

Fairfax,  fiatilla  River 

Wilmington^  Black  River 

300,000 

Battery  Chesapeake  Bay 

'  Cape  Fear  River 

1,200,000 

Broad  C^eek  I^^tomac  Kiver 

North  East  River 

Willamette,  Willamette  River 

300,000 
6,370,596 

Havre  de  Grace,  Furnace  Creek 

Northeast  River 

SwMiCrwk ,  . 

South  Carolina: 
Florence,  Jeffrey  Creek 

lakeland,  Nf^fwrnans  Pond 

1,000,000 
2,487,000 

Locust  Point.  Chesapeake  Bay 

Plscataway  Creek,  Potomac  River 

Pomonkey  Creek,  Potomac  River 

Swan  Creek,  Potomac  RIvm' 

Virginia: 
Dogue  Creek,  Potomac  River 

Little  Hunting  Creek,  Potomac  River. 

Mount  Vernon,  Potomac  River 

Ocooquan  Bay,  Potomac  River 

Total     

1,255,000 

592,000 

2,797,000 

North  Carolina: 
Avoca.  Chowan  River       .  .  . 

RdentoD,  Alhem«rle  ^und 

46,000,595 

'  Edenton  Bay 

Greenville,  Tar  River 

ALEWIFE. 


Disposition. 


Fry. 


Maryland: 
Battery,  Chesapeake  Bay. 


4,851,000 
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WHITEFIBH. 


Disposition. 


Eqp. 


Fiy. 


Michigan: 

Antrim  City,  Lako  Michigan.. 
Belle  Isle  Park,  Detroit  River, 

CaseviUe,  Saginaw  Bay 

Detour.  Lake  Huron 

Escanaba,  Lake  MicMran 

Fort  Wayne,  Detroit  River. . . 
Grace  Harbor,  Lalce  Superior. 

Iron  River.  Sunset  Lake 

Manistee,  Lake  Michigan. 

Manistique,  Lake  Michigan. . . 

Marquette,  Lake  Superior 

Monroe,  Lake  Erie 


Naubinway ,  Lake  Michigan 

New  Richmond,  Lake  Michigan.... 

North  Point,  Lake  Huron, 

Norway  Reef,  Lake  Michigan 

Band  Bay  Island,  Lake  Michigan. . 

Scare  Crow  Island,  Lake  Huron 

Whiteflsh  Bay,  Lake  Superior 

Whiteflsh  Point,  Whiteflsh  Bay. . . 
Minnesota: 

Duluth.  Lake  Superior 

Grand  Marais,  Lake  Superkir 

Susie  Island,  Lake  Superior 

Montana: 

Somers,  State  flsh  oommissJon 

New  York: 

Fox  Island,  Lake  Ontario 

Grenadier  Island.  Lake  Ontario — 

Hayes  Point.  Lake  Ontario 

Long  Lake  West,  Granpas  Lake. . . 

New  York  City,  Aquarium 

Pleasant  Lake.  Pleasant  Lake 

Point  Peninsula,  Lake  Ontark) 

Youngstown,  Lake  Ontario 

Wnson  Bay,  Lake  Ontario 

Ohio: 

Catawba  Island,  Lake  Erie 

Isle  St.  George,  Lake  Erie. 

Kellvs  Island,  Lake  Erie 

Marblehead,  Lake  Erie 

Middle  Bass,  I^ake  Erie 

Port  Clinton,  Lake  Erie. 

Put-in  Bay,  Lake  Erie 

State  flsh  commission. 

Toledo,  Lake  Erie 

Pennsylvania: 

Erie,  State  flsh  oommissian 

Philadelphia,  Aquarium 

Wisconsin: 

Cornucopia.  Lake  Superior 

Madison,  State  flsh  commission. . . . 


1,000,000 


300,000 
100,000 


06,840,000 


34,560,000 
200,000 


6,000,000 


14,000,000 
53,500,000 

3,000,000 
12,000,000 

2,000,000 
10,000,000 

4,800,000 
200,000 

3,000,000 

6,000,000 

3,750,000 
14,600,000 

3,000,000 

500,000 

10,000,000 

5,000,000 
11,000,000 
13,000,000 

3,000,000 

5,000,000 

100,000 
1,850,000 
3,100,000 


3,750,000 
4,000,000 
3,500,000 


500,000 
3,500,000 
1,000,000 
1,750,000 

20,000,000 
40,000,000 
20,000,000 
20,000,000 
30,000,000 
20,000,000 
30,000,000 


15,000,000 


8,600,000 


Total. 


08,000,000 


405,400,000 


LAKE  HERRING  (CISCO). 


Disposition. 

Fry. 

Dispositkm. 

Fry. 

Michigan: 
Eflcanaba,  Greer^  B?iy  ^ 

450,000 

4,050,000 
450,000 

1,000,000 
18,500,000 
18,500,000 
13,500,000 
13,500,000 

Stonv  Point.  Lake  Ontario 

6,700,000 
1,000,000 
3,000,000 
3,500,000 

3,400,000 

Mhmesota: ' 

Wayland,  Loon  Lake 

ChfMt^flf  Creek.  I/ftke  Superior      r  - ,  r , . 

WWteflsh  Bay,  Chaumont  Bay 

Wilson  Bay.  Lake  Ontario.......  .. 

Rochester,  LaJce  Shady 

New  York:' 
Cuba.  Cuba  Lake 

Ohio: 
Port  Clinton,  Lake  Erie 

Fox  Island,  Lake  Ontu'io 

Wisconsin: 
Superior  Entry,  Lake  Superior 

Total 

Grenadier  Island,  Lake  Ontario 

Havea  Point.  Lake  Ontario  . 

4,800,000 

Point  Peninfflilft,  T^^ke  OntaHo 

02,860,000 
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Details  of  DiSTBiBiraoK  or  Fish  and  Boos,  Fiscal  Yeab  I9I5— Contiiiiied. 

SILVER  SALMON. 


Disposition. 


Eggs. 


Fry. 


FingcrUngs. 


California: 

Baird,  IfoCload  River 

Battle  CreelcJBattleCreelc 

Klamatboin,  Klamath  River 

Sisson,  State  fish  commiBBion 

Michigan: 

Detroit,  Detroit  Aquarium 

New  York: 

New  York  City,  New  York  Aquariiim. , 
Ongon: 


1,913,380 
3S,000 
2,000 


Applegate,  Applegate  Creek . . 
Clackamas,  Clackamas  River. 


Selma,  Randierie  Creek . 
Washhigton: 

Baker  Lake,  Baker  Lake 

Birdsview,  Orandy  Creek 

Skagit  River 

Brinnon,  Hoods  Canal 

Darrlnf^ton,  Sauk  River. . : 

Day  Creek,  Skagit  River 

Dockabush,  Duckabush  River. . 

Quilcene,  Big  Qoilcene  R  iver. . . . 

Little  Quilcene  River.. 

Soinanlt,  Qulnault  Lake 
oclcpOTt,  Imbott  Oreek 

J3kagit  River 

Sultan,  ElwelTCreek 


909,950 
463,400 


30,000 
211,869 

2,514,000 
371,000 

7,794,000 
280,700 

2,303,000 

2,130,095 


844,000 

40,000 

198,9M 

1,278,950 

27,920 

3,012,500 


Total 1,<^J8,280     21,204,230 


»S,182 


3,115,000 


41,400 
315,900 


87,000 
30,600 


2,756,002 


CHINOOK  SALMON. 


California: 

Baird,  McCloud  River 

Battle  Creek,  Battle  Crwk 

Hombrook,  Klamath  River 

Mm  Creek,  Mill  Creek 

Sisson,  State  fish  commission 

Tehama,  Sacramento  River 

Oregon: 

Applegate,  Applegate  Creek 

Clackamas,  Clackamas  River 

Rogue  River,  Elk  Creek 

Rogue  River 

Selma,  Rancherie  Creek 

Vermont: 

LyndonviUe,  Chrystal  Lake 

Washington: 

Baker  Lake,  Baker  Lake 

Big  White  Salmon,  Big  White  Sahnon  River. 
Spring  Creek 

Birdsview,  Orandy  Creek 

SkagitRiver 

Day  Creek,  Ski^t  River 


Tingley  Creek 

mabott  Creek,  niabott  Creek 

Little  White  Salmon,  Little  White  Salmon  River.. 

Quiniault,  Quiniault  Lake 

Rockport.  niabott  Creek ^ 

SkagitRiver 

Sultan,  Elwell  Creek 


Total. 


153,650 


34,301,078 


12,000 


34,466,723 


3,740,400 


1,375,000 


4,209,170 

1,118,500 

301,000 

505,670 


116,000 
2,812,140 
12,005,000 


5,100 

35,818 

80,960 

18,260,000 

19,913 

3,906 
26,020 
40,290 


44,554,892 


2,875,544 
5,001,345 


830,000 
2,681,255 

115,000 
1,049,902 


460,000 
106,727 
9^000 
114,694 


3,911,968 


16,741,450 


86497°— 17 8 
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Details  of  Distribution  of  Fish  and  Egos,  Fiscal  Tbab  1915— OoDtinued. 

X  BbUEBACE  SALMON. 


Disposition. 


Eggs. 


Fry.       Flngsrlliigs. 


Alognak,  Ahuvon  Creek 

LetmkLake 

Yes  Bay,  McDonald  Lake 

Yes  River 

Oreffon: 

BannerinejState  fish  oommlsBlon. 

Portland,  Klamath  Lake 

Washington: 

Baker  Lake,  Baker  Lake 

BirdsTiew,  Orandy  Creek 

Sutniault,  Ouinlault  Lake 
tattle,  AbpUcant 

Startup,  State  fish  commission  — 


16,000 

896,250 

10,360,000 

13,660,000 


3,000,000 
100,000 


7,365,000 


5.000 
50,000 


3,558,501 


Total. 


3,155,000 


43,776,741 


6,444,830 
8,175;  000 


46,435 


8,666,255 


HUMPBACK  SALMON. 


Alaska: 

Afognak,  Ahuyon  Creek 

LetmkLake 

Maine: 

Bocksport,  Hairimans  Brook 
Calais,  St.  Croix  River 


CherryfiekL  Nairaguagus  River.. 
Columbus  Falls,  Pleasant  ] 


tRlver.... 

Dennvsville,  Dennys  River 

East  Machias,  East  Machias  River.. 

East  Orland,  Alamoosook  Lake 

Ellsworth,  Branch  Pond 

PattonPond 

Union  River 

Harrington,  Small  Stream 

Orland,  Orland  River. 


Pembroke,  Penmaquan  River. . . 

Penobscot,  Pierce  Brook 

Perry,  Little  River  Peny 

South  Penobscot,  Wights  Brook. 
Washington: 

Birdsview,  Orandy  Creek 

SkagltRlver 

Dnckabush,  Duckabush  River. . . 

Quiteene,  Big  Quilcene  River 

Little  Quilcene  River.. 


Total  a. 


141,000 
83,000 

400,000 
300,000 
100,000 
450,000 
450,000 
100,000 
100,000 

45,000 

46,000 

210,000 

100,000 

1,376,000 

63,000 
400,000 

66,000 
400,000 

2,635,000 

2,125,000 

1,820,000 

309,800 

49,700 


11,758,500 


110,480 


8,000 
7,157 


7,800 
'336,'666 


479,037 


DOG  SALMON. 


Disposition. 


Fry. 


Washington: 

Birdsview,  Skagit  River 

Brinnon,  Hoods  Canal , 

Walcots  Sloufh 

Darrington,  Hatchery  Creek . . . . 

Sauk  River 

Day  Creek,  Skagit  River 

Duckabush,  Duckabush  River. 
Quilcene,  Big  Quilcene  River.. . 

Little  Quilcene  River 
Rockport,  lllabott  Creek 

Skagit  River 

Total 


4,000 

4,670,500 

10,000 

100,000 

3,445,000 

48,097 

14,465,000 

10,680,0C0 

930,000 

2,073,110 

80,000 


35,504,707 


a  Lost  in  transit,  200  fngerlings. 


Digitized  by 


Google 


DIBTEIBUTIOlir   OF   PISH  ANP  FISH  EGGS,  1916. 


27 


Details  o»  Distbibution  of  Pish  and  Bggs,  Fiscal  Year  1915— OoDtdnued. 

8TEELHEAD  TROUT. 


Disposition. 


Eggs. 


Fry. 


Flngerlingi, 
andadiutB. 


ICimusota: 

Caledonia,  Badnr  Creek 

CroQced  Creek 

Crocdced  Creek,  South  Fork . . 

Crystal  Valley  Creek 

Dexter  Creek 

East  Beaver  Creek 

Irish  Creek 

BJoefocd  Creek 

Thompson  Creek 

West  ueaver  Creek 

Wildcat  Creek 

Winnebago  Creek 

Olenwood,  State  fish  commission 

Montana: 

Boyd,  Frank's  pond 

Red  Lodge,  Rambow  Lake 

West  Fork  Lake 

New  Hampshire: 

LakeTariton,  LakeTarlton 

NewJeraey: 

Hackettstown,  State  fish  commission. . . 
New  York: 

Au  Sable  Forks.  Taykr  Pond 

Cambridge,  Owl  Kill  Creek.  . 
Ithaca,  Cayuga  Lake. . 


100,000 


6,000 


100,000 


Ithaca,  Cayuga  Lake 

Raquette  Lake,  Uncas  Lake 

Wfflsborough,  Ltttle  Sky  Pond.. 


4,000 
30,000 


12,000 
3,000 


Warm  Pond- 
Oregon: 

Applegate,ApplegBte  Creek 

Jadoon  Creek 

Chdnimas,  Bear  Creek 

Clackamas  River 

Clear  Creek 

Clemens  Creek 

Eagle  Creek 

FaDCreek 

imk  Creek 

North  Fork  Creek 

SouthFork  Creek 

State  flsh  commission . 

Trail,  Crater  Lake 

Elk  Creek 

RoeueRiver 

Union  Creek 

Vermont: 

Barton,  WlUoughby  River 

Bethel,  Silver  Lake 

Chittenden,  QiitteDden  Dam 

Greensboro,  Caspian  Lake 

Hardwksk,  East  Ixm^  Pond 

Joes  Pond,  Joes  Pond 

ICiddlebaiy,  Lake  Dunmore 

Leicester  River 

Middlebury  River... 
New  Haven  River... 

Rlpton  River 

Sucker  Brook 

Orleans,  WlUou^by  Lake 

Willoughby  River 

Roxbury,  State  nsh  oommisskm. . 

St.  Johnsbury,  Sleepers  River 

Washin^n: 

Bellmgham,  Lake  Louise 

Silver  Lake 

Birdsvlew,  Orandy  Creek 

Skagit  River 

Qullcene,  Big  Quiloene  River 

Little  QuUoene  River... 

Quinault,  Qninault  Lake 

Rockport,  Illabott  Creek 

Spokane,  State  flsh  oommLssIon. . . 

Sultan,  Elwell  Creek 

Wisconsin: 

State  Line,  Black  Oak  Lake 

Anderson  Lake 

Stone  Lake,  Stone  Lake 


3,000 


359,990 


300,000 


8,000 
10,000 


.1        100,000 


1,493,700 
80,400 
31,000 
10,508 
60,000 


393,436 


Sheridan,  State  flsh  commission. 
Totala 


100^000 


684,000 


2,359,113 


3,000 
3,000 
3000 
3,000 
3,000 
3,000 
1,000 
3,000 
3,000 
3,000 
3,000 
2,500 


10,500 
6,000 

8,500 


f,500 


1,500 
3,000 

3,404,370 

1,500 

0,000 

34,000 

10,400 

4,000 

9,000 

1,500 

8,800 

4,500 

3,000 

37,379 

30,000 

345,036 

89,000 

6,000 

8,000 
3,250 
5w500 
5^750 
4,500 
3,860 
5,000 
2,000 
2,000 
5,000 
3,000 
3,000 
1,250 
8,000 


5,000 


187,665 


9,500 
4,500 
10,000 


8,344,660 


«Loet  in  transit,  3, 600  flngerlings. 
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Details  or  Distribution  of  Fish  akd  Eooa,  Fucal  Ysab  1915--Oontinue4. 

RAINBOW  TROUT. 


DispoBllion. 


Eggs. 


Fry. 


FJngerlin^. 
yearliius, 
andadiuti. 


Alabama: 

Birmingham,  Mountain  Lake 

Roclrwood  Springs  Pond 

AriEona: 

Clarksdale,  Beaver  Creek 

Clear  Creek 

Oak  Creek 

Spring  Creek 

Sycamore  Creek 

Clifton,  Casper's  pond 

LlttlefleW,  Hancock  Spring  Creek 

Safford,  Deadman  Creek 

Simon,  Jensen's  pond 

Aricansas: 

Oravette,  White's  pond 

Hot  Springs,  Bayou  Creek,  East  Fork 

GuJpha  Creek 

Oulpha  Creek,  Middle  Fork 

Gnlpha  Creek,  South  Fork 

Gulpha  Creek,  West  Fork 

Wamut  Grove  Pond 

O'Neal,  Martta  Creek 

Mill  Creek 

Siloam  Springs,  Flint  Creek 

Springdale,  Moimtain  Home  Pond 

Sulphur  Springs,  Butler  Creek 

Callfomia: 

Collto,  Blalr-WincheU  Pond. 

Bolster's  pond 

Hombrook.  Cottonwood  Creek 

Sisson,  State  fish  oommission 

Colorado: 

Antero,  Antero  Reservoir 

Banard'8  ponds 

Aroya,  Wild  Hose  Pond 

Aspien,  Snow  Mass  Lake,  Lower 

tasalt.  Frying  Pan  Rive- 
iglow  Spur,  Frying  Pan  River 

Buffalo,  Rolltag  Creek 

Wigwam  Creek 

Carbondale,  Beaver  Lake 

Cassells,  South  Platte  River,  North  Fork 

Cebolla,  CeboDa  Creek 

Gunnison  River 

Lower  Gunnison  River 

Red  Creek 

Upper  Cebolla  Creek 

Cliff.  South  Platte  River 

Clyde,  Middle  Beaver  Creek 

Coalmont,  Katherine  Lake 

Colona,  Beaton  Creek  I^ake 

Collins  Lake 

Cotopaxi,  Hayden  Creek 

De  Beque,  I-eon  Creek 

Libbey's  pond 

Mesa  Lake 

Dillon,  Cocinera  Lake 

Edwards,  Lake  Creek 

Empire,  Clear  Creek 

Estabrook.  Craigs  Creek 

Foxton,  Platte  River,  North  Fork 

Platte  River,  South  Fork 

Fraser,  Keyser  Creek 

Oranby,  Beaver  Creek 

Little  Muddy  Creek 

WOlow  Creek ... 

Granite,  Twin  Lakes 

Grant.  Geneva  Creek 

Gunnison,  Gunnison  River 

Hopkins,  Frying  Pan  River 

Roaring  Fork  River 

Idaho  Springs,  City  Storage  Lake 

Loveland,  Big  Thompson  River 

Big  Thompson  River,  Millers  Fork . 
Big  Thompson  River,  North  Fork. . 

Big  Thompson  River,  Upper 

Buckhom  River 

Hack,  BittM- Creek 


497,240 


351,480 
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Dbtails  or  DiBTRiBtmoN  OP  Pish  and  Egos,  Fiscal  Year  1&15— Oontmued. 

RAINBOW  TROUT— Continued. 


Disposition. 


Cokrado— CoDtlnaed. 

JfanliaU,  South  Bouldtf  Creek 

liintum,  Echo  Lakes 

Moffat  .Saguache  Creek 

Nast,  Chapman  Creek 

Prymg  Pan  River 

Ivanhoe  Creek. 

Pine  Orove,  South  Platte  River 

Pitkin,  Lime  Kiln  Poaad 

Pueblo,  Oak  Lodge  Trout  Ponds 

Rockwood,  Lime  Creek 

Salida,  Arkansas  River 

South  Arkansas  River 

Saplnero,  Currecanti  Creek 

Shawnee,  South  Platte  River,  North  Fork 

aingletim,  South  Platte  River 

SfcMS,  Frying  Pan  River 

South  Platte,  South  Platte  River,  South  Fork. 

Trout  Creek 

Wigwam  Creek 

Sleamboat  Springs,  Mary  Lake 

Med  en  Lake 

Strootla  Springs,  Bear  Ouleh  Creek 

Westcllfle,  Macey  Lake 

North  Colony  Creek 

Woodland  Park,  Northfleld  Lake 

West  Creek 

Comeotloot: 

Newington,  Abbott's  pond 

New  Londcm,  Brandegee  Aquarium 

Rldgefleld,  Bonnie  Loch  Pond 

Delaware: 

Newport,  Justanna  Pond 

Georgia: 

Baldwin.  Mountain  Creek 

Blue  Rioge,  Coopers  Creek 

Vesiel  P<md 

Carrolton,  Gentralhatchle  Creek .. . 

Chatsworth,  HoUy  Creek 

Clayton,  Stecoa  Creek 

C<^ntta,WIlllamBLake 

Cornelia,  Mountatai  Creek 

Helen,  MItcheU's  lake 

Rabon  Gap,  Betvs  Creek 

Patterson  Creek , 

Ramhnrst ,  Amet  t  Creek 

Tiger,  Bee  Branch  Creek 

Tiger  Creek 

Tlmson  Creek 

Idaho: 

Bibs,  Buckeye  Lake 

Cambridge,  Pbie  Creek 

Deary.  Drury's  pond 

Tetonte,  Fall  Creek 

Spring  Creek 

nUnols: 

Gakna,  Bartons  Branch 


Eggs. 


Fry. 


FIngerlings, 
ynarlines, 
and  adults. 


WeDd)oro,  MtrVham  Creek 

Iowa: 

Calmar.Otor  Creek 

Cedar  Rapids  (applicant) 

DeooTBh.Caaoe  Creek 

Cold  Water  Creek 

Trout  River , 

EarMDe,  Elk  Creek 

La&sing,  Riverside  Trout  Pon4 

Vinie  Creek 

Mandiester,  Miiquoketa  River 

North  McGregor,  Bloody  Run 

PostvIUe,  Livlngoog  Spring  Brook 

Smiths  Spiing  Brook 

Stone  House  Brook 

YeBtow  River 

YeHow  River,  North  Branch . 

Waoooma,  Goddards  Creek 

Kentucky: 

Lettchfleld,kcChire'spQnd 


2^000 


3,000 


10,000 
6,000 
1,000 
1,000 
1,000 
1,000 

10,000 
1,000 
1,000 
2,000 
5,000 
8,000 
1,000 

10,000 

22,aoo 

1,000 

13,750 

18,000 

400 

1,200 

2,000 

5,000 

1,000 

2»0Q0 

8,000 

2,000 

250 

15 

1,000 

300 

4,000 
8,000 
2,000 
5,000 
0,000 
6,000 
2,000 
4,000 
8,000 
4,000 
4,000 
5,000 
4,000 
5,000 
5,000 

2,000 
3,000 
2,000 
2,000 
4,000 

2,000 


8,000 


8,000 

1,500 

2,000 

3,000 

2,400 

l,O00 

350 

6,000 

250 

fOO 

250 

500 

500 

1,500 

600 
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Details  op  Distribution  of  Fish  and  Egos,  Fiscal  Ybaji  1916 — Continued. 
RAINBOW  TROUT-Omtinaad. 


Dbpodtkm. 


Ens. 


Fry. 


Fincerlin^, 
y«rlinM, 
andftduhi 


Maine: 

Bar  Harbor,  Jordan  Pond , 

Benson  Siding,  Little  Benson  Lake 

Boston  Ranch,  Special  Pond 

Mars  HOI,  Presgae  Isle  Creek 

Megantic^  Arnold  Pond 

Portland,  Duck  Pond  Brook 

Sanford,  Squaw  Pond 

Maryland: 

Baltimore,  Beaver  Dam  Ron 

Brown,  Turkey  Branch 

Empire,  Folly  Run 

Fierys  Siding,  Marsh  Run 

Frostbuig,  Pioney  River 

Savage  River 

01yndon,01dMmRun 

Hageratown,  Beaver  Creek,  Foltt  Fork 

Conocooheague  Creek,  Manor  Branch.. 

DownsvilleRun 

Marsh^lls  Run. 

Troup  Creek 

Keedysville,  Willow  Branch  Run 

Lonaoonins,  Big  Savage  River 

Oakland,  BrowningPond 

Ruxton,  Callendar  House  Pond 

Clear  Pond 

Sparks,  Pfaiey  Run 

Massachusetts: 

Athol,  Lake  Ellis 

Dalton,  Waconah  Falls  Creek 

Windsor  Creek 

Forge  Village,  Forge  Pond 

Oaraner,  Ward  Pond 

Gloucester,  Qreen'spond 

Great  Barrington,  Green  River 

Konkapot  R  i  ver 

Hinsdale,  Stevens  Brook 

Lancaster,  Cumberry  Pond 

Little  Pond 

Spectacle  Pond 

Turner  Pond 

Lee,  Crosby  Brook 

Green  Water  Brook 

Ward  Pond 

Lowell,  Long  Pond 

Mansfield,  Lake  Neponset 

Northampton,  Long  Plain  Brook 

Palmer.  State  fish  commission 

Pittsfleld,  Pontoosuc  Lake 

Shelbume  Falls,  Bliss  Pond 

Branch  Creek 

Clessons  River 

Houton  Brook 

Waltham,  Lake  Walden 

Westford,  Long  Sought  For  Pond 

Michigan: 

Au  Sable,  Blue  Joe  Pond 

Bailey,  Crockery  Creek 

Birmingham.  Cllzbe's  pond 

Buchamm,  McCoys  Creek. 


'  Sampson  Creek 
Charlevoix,  Twin  Lakes.. . 


ayde,Mil/ordLake. 

Farwell,  Tobacco  River,  Middle  Fotk . . . 

Grayllxig.  Tillula  Lake 

Greenville.  Dixon  Creek 

Hillman.  Indian  Creek 

Holly,  Thread  River 

Midland,  Chippewa  River 

Pine  River 

Montrose,  Glenn  Lake 

Mufldcegon,  Big  Black  Creek 

New  Buffalo.  Gallon  River 

Owasso,  Willow  Brook 

Petersburg.  Crystal  Pond 

Ravenna,  Crockery  Creek 

Green  Creek 

Rose  Center,  West  Buckhom  Creek...  ^. . 

Six  Lakes,  Flat  River 

TmveneCity,  Boardman  River,  Lower. 


25,000  ; 


5.000 


.t. 


216,000  < 


2,050 


25,000 


4,000 
5,000 


3,000 
4,000 


5,000 
5,000 
5,000 


3,000 
4,000 


1,500 


5.000 


1,000 
250 
600 
250 

1,800 
500 
500 

aoo 

3,000 
1,500 
5,000 
5,000 
300 
8,000 
1,000 
2,000 
1,000 
2,000 
1,200 
6,000 

900 
000 

900 

500 
600 
500 
4,000 
20O 


60O 
500 
600 
600 


250 
2S0 

1,000 
250 
500 

7,000 


2,«80 
250 

1,000 
250 
250 

8,000 
500 

1,200 


200 
3,000 
2,000 


500 


2,000 


500 


1,000 
800 

400 


800 
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Details  of  Distbibution  op  Fish  and  Eqgs,  Fiscal  Ysab  1915— Continued. 
RAINBOW  TROUT-Contlnued. 


Disposition. 


Mlimesota: 

Chatfleld,  Jorden  Creek 

Randall  Creek 

Dnlath,  Evans  Lake 

Harmony,  Big  Spring  Brook 

Oregerson  Creek 

Jenkins,  Pine  River 

Knife  River,  Manitou  Creek 

Nine  Mile  Creek 

Little  Falls,  Platte  River 

Minneapolis,  Nine  Mile  Creek 

Nine  Mile  Creek.  Left  Branch 

Purgatory  Spring  Brook 

Plainview,  Funcks  Pond 

Rochester,  Spring  Creek 

Stockton,  Ointhers  Creek 

Stockton  Valley  Creek 

Stockton  Valley  Creek,  South  Branch. 
Missouri: 

Berwick,  Clear  Creek 

BourboEuBlue  Spring  Creek 

Bunker.  Black  River,  West  Branch 

Crane,  Crane  Creek 

Exeter.  Roaring  River 

Marshneld,  James  River 

Neosho,  Hickory  Creek 

Pultslght  Spring  Pond 

Shoal  Creek 

Spring  Lake 

Newburg,  Little  Plney  Creek 

Mfll  Creek 

Niagua,  Davis  Pond 

Noel,  Elk  River 

Rolla,  Little  Piney  River 

Springfield,  Spring  Lake 

S^k  City,  Shannon  Lake 

Webb  City,  Center  Creek 

Montana: 

Bigtimber,  Boulder  River 

Bozeman,  Bridger  Creek 

Carlin  Creek 

Cockrell  Creek 

Fish  Creek 

Lansing  Creek 

Mvstic  Lake 

Oie  O  Ison  Lake 

ainton,  Lily  Pond 

Columbus,  Rosebud  River,  East  and  West 

Stillwater  River 

,    West  Rosebud  River 

Conrad,  Lake  View 

Dell,  Bt«e  Creek 

Dillon,  Blacktall  Deer  Creek 

Hedges,  Careless  Creek 

Helena,  Diamond  Pond 

Hobscm.  Judith  River 

Judith  River,  Middle  Fork 

Judith  River,  North  Fork 

Kalispell,  Doll's  lake 

Lenia,  Mountain  Brook 

Livingston,  Bellman  Creek 

Meredith's  pond 

Mlssoiilft,  Belmont  Creek 

Big  Blackfoot  River 

Camas  Creek 

Gold  Creek 

Montour  Creek 

Pony^  South  Willow  Creek 

Red  Lodge,  Black  Canvon  Lake 

B  lack  Fork  Lake 

Froxen  Lake 

Lower  Hell  Roaring  Lake 

Roberts,  Rock  Ford  River 

Townsend,  Crow  Creek 

Deep  Creek 

Oreyson  Creek 

Missouri  River 

Wibaux,  Box  Elder  Creek 

WUsall,  Lower  Flathead  Creek 

Upper  Flathead  Creek 


Fry. 


5,000 
3,000 
3,000 
4,000 
6,000 
8,000 
8,000 


10,000 
19,000 
9,000 


8,000 
6,000 
8,000 
6,000 


Fingerlings, 
yearlinp, 
and  adults. 


900 

200 

1,000 

aoo 

400 

3,000 

2,000 

2,000 

2,000 

600 

400 

600 

200 

2,000 

5,000 

5,400 

400 

2,000 
2,000 
2,000 
1,8S0 
6,n6 
1,000 

455 
1,000 
2,400 

200 
2,000 
6,947 

300 
2,600 
15,000 

250 

100 
1,500 

2,600 


600 


6,000 


3,000 
8,000 
3,000 
8,000 
2,000 
10,500 
2,000 
7,500 
2,000 

600 
2,600 

600 
2,000 
3,000 
2,000 
2,000 
8,000 
7,600 


4,500 
9,000 
9,000 
6,000 
10,000 
2,000 
2,500 
2,600 
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DutAiLS  OF  Distribution  of  Fish  and  Eggs,  Fiscal  Year  1915— Continued. 
RAINBOW  TROUT-Contlnued. 


Diq[>ositlon. 


Nsbnska: 

Oretna,  Long  Pine  Creek 

Nevada: 

Steptoe,  Lussetti's  pond 

Verdi,  State  fish  commission 

N«fw  Hampshire: 

BehnontfCloogb  Pond 

Canaan,  Andrews  Bro(^ 

Franklin,  Chance  Brook 

Punch  Brook 

Lake  Sunapee,  Baptist  Brook 

New  Jersey: 

Butler,  Pequannock  River 

Chatsworth,  Board  Pond 

Hackettstown,  State  fish  commission. . 

Morristown,  Badf  ley  Pond 

Lee  Meadow  Brook 

Princeton ,  apidicant 

Ridcewood,  Belmar  Springs  Lake 

Whfpany,  Spring  Brook 

Kew  Mexico: 

Aztec,  Animas  River 

Las  Vegas,  Blue  Cannon  Creek 

Falls  Cannon  Creek 

Grindstone  Cabin  Creek 

Montojra,  Blanco  Pond 

Crystal  Springs  Pond 

ServiJle*aJ7aldeB  Pond 

Tularosa,  Bio  Bonito 

Ruidioso  River 

Ute  Park,  Bitter  Creek 

Red  River 

New  York: 

Benson  Mines,  S tar  Lake 

Binghamton,  Choconut  Creek 

Pages  Brook 

Thomas  Brook 

Chittenango,  Chittenango  Creek 

Great  Bend,  Black  Creek 

Homell,  BishopviUe  Creek 

Canaoadea  Creek 

Lime  Kiln  Creek 

Lyons,  Glenmart  Creek 

New  York  City,  New  York  Aquarium.. 

Oneonta,  Anderson  Brook 

Charlotte  Creek 

Gay  Brook 

Houck  Brook 

Knapp  Brook 

Ouleout  Creek 

St.  Johnsville,  Garoga  Creek 

Suffem,  Tallman  Brook 

Syracuse,  Butternut  Creek 

Limestone  Creek 

Onondaga  Creek 

Pedes  Brook 

Watertown,  Jacobs  Creek 

North  CaroUna: 

Brevard,  Allison's  pond 

Bfyson ,  Lands  Creek 

Oollettsvllle,  Upper  Mulberry  Creek ... 

Cranberry,  Blevfns  Creek 

CranbezTv  Creek 

Crestmont ,  B  axter  Creek 

Bear  Creek 

Big  Cataloochee  Creek 

Big  Creek,  Laurel  Fork 

Big  Creek,  SwaUow  Fork. . . 
Chestnut  Creek 


100,000 


Fry. 


100,000 


4,000 


3,000 
3,000 


5,000 


Indian  Creek. 

Little  Cataloochee  Creek . . 

Low  Branch  Gap  Creek... 

Poplar  Creek 

Upper  Big  Creek 

Yellow  Creek 

Dlllsboro,  Billy  Creek 

Doughton,  Little  River 

Elk  Park,  Watauga  River,  branch  of. 
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Details  of  BisntifitTTioN  of  Fibh  and  Egos,  Fiscal  Year  1915--Oontinued. 

RAINBOW  TROUT-CotithuMd. 


XM^positton. 

Eggs. 

Fry. 

Fingerllngs. 
andadiU^. 

North  GaroUiik-ContlnuMl. 

. 

10,000 
5,000 
4,000 
10,000 
20,000 

FrfttiklW  RUflAy  rnuik 

1 

HcaderacnyiUe,  Rainboir  lAke. 

1. 

1 

1 1 

5,000 
30,000 
15,000 
10,000 

1 

1 

1 

10,000 
1,000 
1,000 
1,000 
1,000 
5,000 
1,000 
1,000 
1,000 
1,000 
5,000 
1,000 
0,000 
500 

1 

3,000 
3,000 

4,000 
9,000 

fork 

2,000 

1 

6,000 

1 

0,000 

lek 

5,000 
8,000 
2,000 
5,000 



wsForkl ' 

rmtr .  ' 

10,000 

^^::::::::::::::::::::::::i:::::::::::: 

7,000 

f '  . . 

5,000 

*:::::::::::::::::::::::::::(:::::::::::: 

5,000 

1..  .._  . 

2.000 

8,000 

N« 

40,000 

Ohio: 

3.000 
3,000 

1 

2,000 

400 

1,200 

1,000 

1,500 

::::::::::::::::::::::::::::;:i::::::::: 

80O 

800 

0,000 

1.100 

1.600 

2,000 

2,000 

3,000 
5,000 

2,000 

1,000 

1,000 

1.600 

4.000 
5,000 

a,ooo 



600 

WnodHoiM  Greek 

1.600 

Ifiddlefleld,  Bylets  Pood 

i.ooo 

Flymoatk,  Huron  River,  East  Brendi 

1,500 

OUfthoma: 

800 

geeocdt,  Li&e  Haney 

150 

Kickory,  Onnrtil  Pond          

500 

' '  Hone  Shoe  Lake 

1.000 

200 

RoiS^byRbMiUGieok 



1.000 
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34  DISTRIBUTION   OF   FISH   AND  FISH   EGOS,  191fi. 

Details  op  Distribution  of  Fish  and  Egos,  Fiscal  Ybar  1915 — Ck>iitanued. 
RAINBOW  TROUT-Coatinned. 


DIspodtion. 


Sggi. 


Pty. 


FingerUngs, 
andadmts. 


Oreffon: 

Bonneville,  State  fish  commission . . . 

BrownsvUle^allapoola  River 

La  Grande,  Heldenrich's  pond 

Milton,  Birch  Lake 

Portland,  Crystal  Lake 

P(mplet(m's  pond 

Union  Jmiction,  Catherine  Creek 

Pennsylvania: 

Ackermanville,  AckermanviUe  Creek 


200,000 


Martins  Creek. 

Old  Delabole  Creek 

Altoona,  Juniata  River,  branch  of 

Little  Juniata  River 

Ambler,  Pike  Creek 

Birdsboro,  Molasses  Creek 

Boiling  Spring,  Old  Town  Run 

duunbersburg,  Conococheague  Creek 

Falling  SpriEig,  East  and  West  Branches. 

Spring  Run 

Qiristiana,  Brookslde  Run 

Johnson  Run 

Craigheads,  Yellow  Breeches  Creek 

Denver,  Bull  Rush  Run 

Easton,  Buahkill  Creek 

Ebensbure,  East  Chest  Creek. 

Ephrata,  Slumps  Run 

Trout  Run 

Fairchance.  Du  Pont  Pond 

Frledens,  Breast  Works  Creek 

Coxes  Creek 

Dark  Shade  Creek 

Piney  Run 

QlenMawr,  Muncy  Creek 

Oouldsboro,  Lehi^  River 

Trout  Creek 

Hoadleys,  Beecher  Run 

Jecsey  Shore,  Larrys  Creek 

McLarens  Run 

White  Creek 

Johnstown,  Bens  Creek 

Bens  Creek,  North  Fork 

Bens  Creek,  South  Fork 

Blue  Hole  Run 

Brush  Creek 

Cranberry  Glae  Run 

Crystal  Spring  Run 

Drakes  Run 

Elk  Lick  Run 

Fishing  Run 

Flaugherty  Creek. 

Grays  Rim 

Hllte  Creek 

Laurel  Run 

Millstone  Run 

Mhieral  Point  Pond 

Pine  Run 

Runnells  Mill  Run 

Solomons  Run 

Stuart  Run 

Town  Line  Run 

Upper  Dark  Shade  Run 

West  Branch 

Whites  Creek 

Lancaster,  Baumgardner  Run 

Cromer  Run 

Meadow  Brook 

Mill  Creek,  headwaters 

Myers  Run 

Weldnivs  Run 

ZorksRun 

Latrobe,  Armel  Hollow  Run 

Lynn  Run 

WolfSprlngRun 

Lemont,  BigSpring Run 

McBrldes  Gap  Run 

Llgonier,  Linns  Run 

Lloydell,  Beaver  Run 

Sooth  Fork  Creek 


10,800 
8,000 
1,000 
l.OOO 
2,000 
3,000 

1.60O 

1,600 

80O 

2,000 

2.000 

300 

1,800 

2,000 

700 

52S 

1.000 

2,000 

2,000 

8,000 

900 

2,400 

106 

000 

900 

180 

1,000 

1,000 

l.OOO 

1,000 

8,000 

2,400 

2,400 

1,000 

2,000 

2.000 

2,000 

70 

.70 

70 

70 

70 

70 

1,000 

70 

70 

70 

105 

70 

106 

70 

2,000 

70 

70 

70 

70 

70 

70 

70 

70 

106 

2,000 

300 

1,000 

3,000 

1,300 

1,000 

1,000 

180 

270 

90 

1,000 

1,000 

2,000 

3^000 

2,000 
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Details  ov  DisTBiBunoN  of  Fish  and  Eqos,  Fiscal  Year  1915— Continued. 
RAINBOW  TROUT-ContlntMd. 


Dteporition. 

Eggs. 

Fry. 

Flngerlings, 
yearlinra, 
and  adults. 

FtoonsylTBiiia— Contlmied. 

Meyflrttdftlff.  Brush  f>e«ir. 

540 

Elk  Lick  Creek 

360 

I Aiir«l  Rim , 

270 

Wata  Rim  -.--,, 

Wf|i-<*CreAk., , .     ,  ,                              ... 

360 

MUl  Hall,  Heards  Big  Spring  Ponds 

1,000 

3,000 

900 

' TjongRunT» »* -»."  ---,,-, .                             -  -- 

Mf-nArflvfllA  rVviitA.1  Run    .  . 

Deep  Creek 

900 

loetake 

900 

LakearLake t 

1,200 
J,  100 
1,000 
1,000 
1,000 
1,000 
1,000 
2,000 
1,000 
1,000 
3,000 
1,600 
1,600 
800 

Mosefan .  Moselm  Creek 

Mount  Union  Black  Los  Creek 

CnnrilchiiAlA  BrNich , 

CATtiTA  Rnn 

Oermanv  Valley  Creek 

T>Ving  !>««¥..-       

Rohftr^  R"Ti . , . , 

ek 

1,600 
800 

800 

:reek 

800 

800 

3,000 

2,400 
2,400 
1.500 

500 



500 

500 

1,000 

500 

500 

500 

500 

3reek 

500 

500 



500 

500 

500 



500 

500 

500 

500 

500 

500 

500 

600 

500 

500 

500 

500 

500 



500 

500 

500 

500 

500 

500 

Suven  ATM-Ing  Rnn    ,  .  ,                  

500 

Shields  tliin'^ 

500 

Six  Mile  Run 

500 

Slate  Run 

500 

Sleepy  Hollow  Run 

500 

Smftyes  Ri»n , 

500 

SpnibeRun 

500 

Sui^Run 

500 

Sterling  Run 

500 

Tomahawk  Run 

500 

Tom  Tft  RuT» 

500 

Trout  Run 

500 

Turtle  SprinfT  Rim ,  ^ 

500 

Twiggs  Run 

500 
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DanoLB  or  DsmuBunoN  or  Fiss  and  £«ob,  Fiscal  YttAm  1915— OocUfiEued. 

BAINBOW  TROtrr-CWtfarart. 


I>k90iitlaD. 


Fry. 


FtnswllDi^ 
indftdmts. 


Pnnsylvaiiia— CcotlniMd. 

PhlllJpBbiirg,  Vails  Run 

WinbunieRun 

Wolf  Run 

QuarryvlUe,  Cooowingo  CrMk 

Reading,  BMTcr  Run 

BigNorthkiUCr«ek 

Biff  Six  Pwny  Creek 

Cedar  Creek 

Hopewell  Creek 

Lttlle  Six  Peony  Creek 

Mount  Penn  Creek 

Roaring  Bran€li,  Elk  Run 

Frenchmen  Lick  Run 

IMU  Creek 

Roaring  Branch  Creek 

Salt  ^ring  Creek 

Sugar  works  Run 

Skkte  Run,  Big  Run 

Cider  Run 

Little  Phie  Greek 

Pine  Creek. 

Slate  Run 

Tamaqua,  Beaver  Run 

KistlerRun 

Kramers  Run 

North  Creek 

Tower  City,  Clarks  Creek 

Valley  Forge.  Knox's  pond 

Virglnville,lIoeelmCir6ek 

Waynesboro,  Antietam  Creek,  West  Branoh. 

CauteansRun 

Falls  Creek 

Nunnery  Run 

firing  Lake 

Wfaidber,  Beaver  Creek 

Bis  Shade  Creek 

Bobbe  Creek 

Clear  Shade  Creek 

Coal  Run 

Conemaugfa  River,  South  Fork 

Cut  Run , 

Dark  Shade  Creek 

Laurel  Run 

Killer  Run 

Otter  Run 

Shingle  Run 

SienoARun 

WentieRun 

Bantfa  Carolfaia: 

Mayesville,  Tiller's  pond 

Pkkens,  Eastake  (>eek 

Whitewater  Creek 

River  Falls,  Gap  Creek 

SMrth  Dakota: 

Alpena,  Albert  Pond 

AflSorit^  Fish  Lake 

Oak  Lake. 


Fort  Pierre,  Marten's  pond. 
Mystic,  Rapid  Creek  Pond. . 
Parkston^  Whiter 's  pond . 


Mystic,  Rapid  Creek  1 
Parkston.  Whiter's  po». . . . 
PoUock.  Morphodite  Creek. 

Rapid  City,  Indian  School  Lake 

THnessee: 

Arthur,  Davis  Creek. 

Ducktown,  Rough  Creek 

Dyer,  Hudson's  pond 

Greenville,  Reaves's  pond 

Hampton.  Siraerlv  Creek 

Johnson  City,  Cedar  Ckeek 

Glen  Ridge  Creek 

Knoxville,  Jakes  Creek 

Little  River 

Little  Pigeon  River,  East  Fork . 

MoFarlaod,  Smith  Seek 

Mountain  City,  Cress  Lake. 


GentiTs  Creek.. 

Okokma,  BufbOo  Creek 

Prospect.  Whlte'spood 

Sparto,  Running  Town  Creek . . 


fiOO 

fiOO 
fiOO 
600 

1,800 

1  800 

3,700 

•00 

3,700 

1,800 

1,800 

1,000 

1,001 

1,000 

1,«00 

1,000 

1,000 

1,000 

1,000 

1,000 

3,000 

1,000 

70 

70 

lOS 

70 

3,000 

1,000 

3,000 
3,000 

3,000 
3,000 
1,000 
1,000 
1,000 
1,000 
3,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

1.000 
6,000 
0,000 
6,000 

500 
800 

1,100 
000 

1,000 
600 

3,600 
000 

10,000 

15,000 

600 

3,000 

8,000 

6,000 

1,000 

7,000 

10,000 

10,000 

10,000 

600 

8,000 

8O0O 

aoo 

4,700 
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BsTAJLs  OF  DnnrBiBxmoN  or  Fish  akp  Eocw,  Fiscaju  Ybab  U^ld-OontiBited. 

RAINBOW  TBOUT-^Oonttnoad. 


Dkposftlon. 


Bmpi. 


Fry. 


JTIllflQnillflB* 
y«arUna, 
andadmts. 


Snnunertowii,  Bufflilo  Biy«r 

T«lford,  Uoore'8  pond 

TowDMDd,  Little  River,  West  Praig. 

Turtle  town,  Wolf  Creek 

Uteh: 

BncDaVlste.Holmberg'spoiid 

Ephraiii,  Shumway  Springs  Pond . . . 

Bfyrum,  Rose's  pond 

Muford,  Meadow  Springs  Pond 

KUlviUe,  Meadow  Spriia  Run 

Murray,  Jameson 's  pond. 

Ogden,  Stephens's  pond 

Provo,  Provo  River. 

Rkdifleld,  Center  Lake 

Ridimond ,  Gregory's  pond 

Springvllle,  StMe  fish  oommisBion — 
Vennont: 

Marshfleld,  WinooeU  River 

Plalnfldd,  Bancroft  River 

Kingsbury  Branch 

Larn  Brook.. 


100,000 


Noith  Montpelier  Pond . 
inch 


PddnBrancI 
White  Brook. 

Wlnooeki  River 

St  Johnsbory,  Sleepers  River 

Ahingdfln,  Green  Cove  Creek 

White  T<^  Creek 

Covington,  Castle  Run 

Hazes  Gap  Branch 

Mill  Branch . .  c 

"RlsDAf  Dutch  Creek 

Emporia,  Country  Club  Pond 

Fagg.  Ug  Trap  Run 

Handlten.  Silver  Run 

Interior.  Big  Stony  Creek 

Iiennig,  Axmsteaa^nKmd 

Longdale,  Simpson  Creek 

Low  Moor,  Karnes  Creek 

Manteo,  Johnson's  pond 

Marion,  Dickeys  Creek 

FozCi^ek 

Staleys  Creek 

Natural  Bridge,  Elk  Creek 

Prospeot,  Forest  Green  Pond 

Garden's  pond 

Pulaski,  Sproul  Branch 

Spring  Hill ,  Bullnedc  Branch 

Stsikey,  Bottom  Creek 

Staunton.  Jackson  River 

Trout  DsJe,  Fox  Creek 

Wytheville,  Tates  Run 

Wadiington: 

Aberdeen,  Chehalhs  River 

East  Hoguiam  River 

North  Rfvor 

Satsqp  River 

BelHn^am,  Lake  Louise 

LakeWildwood 

Coleville,  Black  Lake. 

State  fish  oommisslon 

Elberton,  Paloose  River 

EDensburg,  Applicant 

Swan,  Rode  Lake 

Neppel.  Moses  Lake 

North  Yakima.  Wenas  Storage  Reservoir. 

Omak,  Smith  Lake. 

Republio,  Crawfish  Lake 

Curlew  Lake 

San  Pail  Lake 

Robe,  Echo  Lake. 

Bockport.  Sunny  Brook 

Seattle,  Norum  Creek 

Spring  Bnx^  Pond 

Valley,  Bond  Lake 

WUbur,  Wilbur  Creek 

Woodland,  Surveyor  Lake 


a»ooo 

1,000 
1,001 
1,000 
1,100 
1,000 
1,000 
8,000 


76,000 


£0,000 


16,000 
2,000 
15,000 
U,000 

900 
900 
100 
900 
900 
100 
900 
000 
900 
900 


9,500 

8,000 

8,000 

1,000 

1,000 

1,000 

500 

1,900 

300 

800 

2,600 

900 

500 

5,000 

4,000 

900 

M,000 

10,000 

10,000 

1,000 

100 

400 

250 

4,000 

300 

1,600 

2,000 

300 

5,000 
2,000 
5,000 
4,600 
2,000 
2,600 
3,000 


8,000 


S,000 
8,000 
2,000 
1,000 
2,000 
2,000 
2,000 
3,000 
4,000 
500 
500 
1,000 
1,600 
1,000 
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8S  DISTRIBUTION  OF  FISH  AND  FISH   EOGS^  1915. 

Details  of  Distbibution  of  Fish  and  Egos,  Fiscal  Ybar  1915— Continued. 

RAINBOW  TROUT-Contlntied. 


IHspositlon. 


Fry. 


andadiuts. 


West  Vlrgiiila: 

Berkeley  Sprin^i,  Cold  Ran 

TnHJMi  Run 

Rock  Gap  Run 

OarpenterBloe  Creek 

Grafton,  Lost  Run 

Hendricks,  Elk  lick  Creek 

liable,  Roaring  Creek 

Marllnton.  Elk  River 

Raleigh,  Little  Beaver  Creek 

Piney  River 

Spangler,  Elkwater  River 

Stewarts  Run 

Spring  Creek,  Mylcs  Pond 

Terra  Alta,  Rhsrme  Creek , 

Thomas,  Bladcwater  River,  North  Fork.. 
Whyte,  Stafaiaker  Ron 


Alma,  Waumandee  Creek 

Alma  Center,  Obon  Creek 

Amery ,  Mounds  Creek 

Amherst,  Tomorrow  River 

Antigo,  Red  River.. 

Atheistane,  Peshtigo  River 

Bameveld,  Shannon  Branch 

Smith  Branch 

Bartow,  Rock  River 

Bessemer,  Little  Presque  Isle  River 

Bloomer,  Duncan  Creek 

Blue  Mounds,  Avangs  Rmi 

Bohris  Creek 

Boleys  Creek 

Brunners  Run 

Dimples  Creek 

Doh  ertys  Run 

McKixUeys  Creek 

Roy]iksRun 

Toppers  Creek 

Cable,  Big  Brook 

Cashton,  Aames  Creek 

Almelien  Run 

Colfex,EUfhteonMUe  Creek 

Mirror  Lake , 

Crystal  Falls,  Paint  River 

Deer  Park,  Willow  River 

Eagle  River,  Finger  Creek 

Eleva,  Adams  Creek 

Bennett  Valley  Creek 

Big  Creek 

Englesbv  Creek 

Ho  ven  Cneik 

Lindsay  Creek 

Rosman  Creek 

ToUeCson  Creek 

Trout  Creek 

Ellsworth,  Lost  Creek 

Elroy,  Ritland's  pond 

Fairchild,  Black  Creek 

FUck  Creek 

Harsons  Creek 

Hay  Creek 

Searls  Creek 

Snake  Creek 

Thompson  Creek 

Glen  Flora,  Bear  Creek 

Big  Jump  River , 

Deer  Tail  Creek 

Devils  Creek 

Flambeau  River 

Htokey  Creek 

Little  Jump  River 

Main  Creek,  Middle  Fork. . . 
Main  Creek,  North  Fork. . . . 

Main  Creek,  South  Fork 

Main  Creek,  West  Fork. . . . 

Pine  Creek 

Skinner  Creek 

Skinner  Greek,  South  Fork. 


4fi0 

270 

270 

5,000 

360 

4,000 

360 

6,000 

1,500 

1,500 

1,200 

800 

600 

460 

425 

3,000 

8,000 

750 

2,100 

4,800 

3,750 

2,400 

1,500 

2,2S0 

3,000 

2,000 

1,000 

750 

200 

200 

750 

200 

750 

1,050 

760 

1,050 

2,000 

1,000 

1000 

600 

200 

1,000 

4,000 

400 

400 

600 

800 

400 

600 

400 

400 

400 

1,000 
200 
2,000 
1,000 
1,000 
2,000 
1,000 
1,000 
1,000 
8,100 
1,000 
10,100 
1,000 
4,000 
600 
3,000 

2,000 
2,000 
1,000 
2,100 
6»000 
1,000 
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Details  or  Distribution  of  Fish  akd  Boos,  Fiscal  Year  1915— Contmaed. 

RAINBOW  TROUT-Contlnued. 


DlqwBltfcni. 


Eggs. 


Fry. 


FtogerUngs, 
yearliiiB, 
andadmts. 


Wisconsin— ContiDaed. 

Glen  Flora,  Skunk  CiMk 

SOokev  Creek 

Glen  Hayen,  Grant  River,  Blakes  Fork. . . 

Hawkins,  Burgess  Creek. 

Elm  Creek 

Uttie  Jump  Creek 

Main  Creek 

Moss  Creek 

Otter  Creek 

Pine  Creek 

Trout  Brook 

Hayward ,  Namakagoa  River 

Spring  Creek 

Independeooe,  Bennett  C^eek 

BJerkland  Creek 

Bruoe  Valley  Craek 

Chimney  Rock  Creek , 

Davis  Creek 

Elk  Craek,  North  Branch. . 

Elk  Valley  Creek 

Fam  Creek 

Filler  Creek 

Hawkeoson  C^«ek. 

HohnanCraek , 

Hulben  Creek 

boats  Lygas  Craek 

Johnson  Creek 

Kurths  Creek 

Linden  Craek 

MakmeyCraek 

North  Branch  G^eek 

Olson  Creek , 

Papes  Creek... 

Plum  Creek , 

Schaflners  Creek 

BolfBst  Creek 

Traverse  Creek , 

TJtes  Creek , 

Van  Tassell  Craek 

Warner  Creek , 

WIckersham  Valley  Creek. . 

Kendall,  LumsdenC^k 

Tunnell  Creek 

La  Crosse,  Borchert  Creek 

Halfway  Creek 

Spring  Branch 

Ladysmith,  Littfe  ThornMyple  River , 

Ifed  Creek 

Matai  CreekVSon&Fork .' '.'.'.', 

S^Men  kook/Rush  Rhrer. 

icanitofwoo.  Black  Creek 

Devn  River , 

Francis  Creek 

Manitowoc  River 

Mishioott  River 

Pierces  Creek 

Upper  East  Twin  River 

Upper  Manitowoc  River 

Henomonle,  Hay  River,  North  Fork 

Hay  River,  South  Fork 

Lambs  Creek 

Mud  Creek 

Tiltenv  Creek , 

MinocquA,  Three  Mile  Creek , 

Tomahawk  River , 

NashviOe,  Lost  Lake  Creek 

Spring  Creek 

Newry,  IVemingBun 

Jersey  Creek... 

HomstadRun 

SveenRun 

Nye,  Horse  Creek 

Johnson  Lake 

Oakfleld,  Park  Creek 

Oconomowoo,  Cedar  Creek 

Owen,  Mohr  Creek 


2,100 
1,000 
80O 
2,000 
8,000 
1,000 
3,500 
1,900 
1,000 
4,100 
2,000 
5,000 
1,000 
4,000 
2,000 
2,000 
8,000 
2,000 
2,000 
4,000 
2,000 
2,000 
2,000 
2,000 
2,000 
400 
2,800 
2,000 
2,000 
•2,000 
1,200 
600 
2,000 
1,200 
2,000 
2,000 
8,000 
2,400 
2,000 
2,000 
2,000 
600 
400 
5,000 
5,000 
5,000 
2,100 
2,100 
2,100 
6,000 
4,000 
2,400 
3,300 
1,600 
4,600 
000 
800 
2,400 
2,100 
4,000 
4,000 
2,000 
2,000 
2,000 
1,600 
4,000 
1,500 
1,500 
1,000 
1,000 
1,000 
1,000 
1,200 
2,100 
800 
000 
2,000 
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DISTRIBUTION   OF   FISH   AND  FISH:   EQQB^  l«k 


Dbtails  of  Distribution  op  Fish  akd  Egos,  Fisoal  Ysak  1916— OoatiiiiMd. 

RAINBOW  TROUT-^ 


Fry. 


Disporitlon. 


Wisooosin— Contfaraed. 

Randalia,  Ck)olfy  Fond 

Rhinelander,  Manson  Creek 

Rioe  Lake,  Angler  Creek 

Big  Bear  Creek 

Bonry  Creek 

Brlce  Creek 

Cobb  Creek 

*Devils  Creek 

Fisher  Creek 

German  Creek 

Hlckev  Creek 

Long  Lake  Creek 

Meadow  Creek 

Mnier  Creek 

Moosier  Creek 

Pine  Creek 

Red  Cedar  River 

Rioe  Creek. « 

Rock  Creek 

Spring  Creek 

Spur  Nine  Creek 

Thirty  Three  Creek 

Welrgor  Creek 

Yellow  River 

Richland  Center,  Mill  Creek,  West  Branch.. 

Pfaie  Creek 

Willow  Creek 

Solon  Springs,  Young  Lake 

Spring  Qreen,  Honey  Creek 

Spring  Valley,  Cady  Creek 

Eau  Galle  River 

GUbert  Creek 

Rush  River 

Stanley,  Eaa  Claire  River,  North  Fork 

Leavil  Creek 

WoURiver 

State  Line,  Portage  Creek 

Spring  Creek 

Tomahawk,  Big  Pine  Creek 

B&  Pine  Creek,  South  Branch . 

Trempealean,  Fox  Creek 

Waldo,  Oastere  Sprbig  Creek 

Waukesha,  Harlands  Creek 

Loves  Creek 

White  River  and  tributaries — 

Westby,  BagUen  Run 

Bloomingdale  Creek 

DanueRun 

DioksonCreek 

HailienRun 

HolteRun 

Knopp  Creek 

Larson  Run 

MollerRim 

Norbo  Run 

OinmRun 

Olson  Branch 

Overhagen  Run 

Pederson  Creek 

SanbakkenRun 

Sending  Creek 

Skoersmen  Creek 

SmebyRun 

Sprhig  Valley  Creek 

Steenson  Run 

SveumRun 

TomtenRun 

WyonUng: 

Basin.  Spring  Lake 

Beulan,  Rlmore  Pond 

Cody,  Muddv  Creek  Lake 

Gillette,  Wright's  pond 

Laramie,  North  American  Lake 

State  fish  commission 

Lvslte,  Bridfer  Creek , 

MandersoQ,  Medicine  Lodge  Lake , 

Paint  Rock  Lake , 


76,000 
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Details  of  Bistribution  o»  Pish  and  Bo<}6^  Fiscal  YbaIi  1915-— Continued. 
RAINBOW  THOtJT-Cbnthlned. 


Disktositkin. 

Bggd. 

Fry. 

Ftngerlings, 
vearlinra, 
and  adults. 

Wyomine— Continued. 

Rnncniwtvr,  D««irflr  RAMfrvnir . 

500 

Wolf  Creek 

1,500 

Rock  Bpvingif,  "Rfv«?t  Fork  Rlv^r. 

500 

"  '  Oreen  River 

500 

Pine  Creek 

1,500 

PoleCreek 

500 

Sheridan,  "Rig  non^  Cmftk,  Ksnt  Fork . ,          

1,500 

'  Big  Horn  Riverl 

68,760 

40,000 

200,000 
200,000 

India: 

Pnx\jftb,  Britiph  Oovemmwit. 

Jspon: 

Kobe,  Department  of  Agriculture 

Tokyo,  Department  of  Agriculture 

Totalo 

2,022,990 

568,930 

2,144,875 

ATLANTIC  SALMON. 


Maine: 

East  Orland,  Penobscot  River,  East  Branch.. 


1,804,313 


LANDLOCKED  SALMON. 


Idaho: 

Hav  Smir.  Applicant 

10,000 
15,000 

iiayopar,^pju«ni^.^.............. 

MaiHA^ 

750 

8,000 

900 

300 

450 

5,000 
26,000 

600 

600 

8,U00 
3,000 
5,000 
6,000 

450 

600 

8,000 
24,000 
93,042 

:e 

24,000 

e 

49,358 

1,000 

Jaekman,  Arnold  Pond r                                  

8,000 
5,000 
10,000 
4,000 

'  Little  Big  Wood  Lake 

ITfp^,  IfnrwAhiMdTAkA.          

'  flr>nt(«n  CnMk                    

T^mh^trt  T^ike,  T^imbert  lAke 

460 

Monnon  Jiirv^tion  Piper  Pond . , ,  - . -  -  - - 

3,500 

Norwav.  Allen  PbndT. 

4,000 
6,000 
10,000 
28,000 

lAke  Ke^'aydwi 

2,400 

Virginia  Lake 

1  800 

Otis,  Great  Brook 

632 

Perry,  BoydenLake 

750 

PrtnoeUnC  Farrar  LiJce 

6,000 

450 

Ravmnnd'.  State  fl»h  commisflion .  .-.^.,.t... r 

100,000 

R{<v^ftrn,  T^w^r  Range  lAke t , 

300 

RocklMid.  Chiokftwaukee  T4^k«  ,  , . 

300 

8pringdale,  Moumm  T/ake r 

600 

XfniouL  Crawford  Pfliid  •              

300 

Wftiker  Siding,  Snna  Pan  Lake. 

760 

Waterville.  Britton  Lake             

8,000 

West  Paris,  Concord  Pond     

300 

Bhagg  Pond                   . . .  • 

300 

Witeons  Mills,  Pannacheenee  f^ake 

8,000 
5,000 

2,000 
1,000 

Wirin,  Number  Thnw  I/ake 

Maasachuwtts: 

Amesburv.  T4ike  Attflawh 

Fltohburg,  Lawrence's  pond 

o  Lost  in  transit,  18,188  flngerlings. 


86497°— 17 9 
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DISTRIBUTION   OP   PISH   AND  PISH   EGOS,  1016. 


Details  of  Distribution  of  Fish  and  Eoos,  Fiscal  Ybab  1915— Continued. 

LANDLOCKED  SALMON-Contiiiued. 


Diqmsitloii. 


Eggs. 


Fry. 


Fingerliags, 
yearlinn, 
andadmts. 


Maasachnsetts— CoDtinaed. 

Lenox,  Stockbridge  Lake , 

Palmer,  State  fiflh  commlBslon , 

Still  River,  Barre  Hill  Pond 

Worcester,  Lake  Qolnsigamond 

lCi(diigan: 

Poster,  Pine  Lake 

Oscoda,  Cook  Lake 

Sault  Ste.  Marie,  State  fish  commission . 
liimiesota: 

Knife  River,  Nepissiquit  Lake. 

Tettegouche  Lake 

Montana: 

Boseman,  Bridfter  Creek 

Whlteflsh.  Whiteflsh  Lake 

New  Hamp^iire: 

Ashland,  Sqnam  Lake 

Bartlett,  Sawyer  Lake 

Bristol,  Newfound  Lake 

Canaan,  Tewksbury  Pond 

Colebrook.  State  fish  commission 

Enfield,  Bicknell  Brook 

Crystal  Lake 

Littleton,  forest  Lake. 

Partridge  Lake. 

NewTersey: 

Hackettstown,  State  fish  commission . . . 
New  York: 

Carmel,  Lake  Mahopac 

Long  Lake  West,  Little  Tupper  Lake. . 

New  York  City,  New  York  Aquarium. . 

Old  Forge,  State  fish  commission 

Raquette  Lake,  Lake  Kora 

Tuxedo,  Applicant 

Willsborough,  Warm  Pond 

Vermont: 

Averffl,  Little  Ayerill  Lake 

Beebe  Junction,  Derby  Pond 

Salem  Pond 

Island  Pond,  Seymore  Lake 

Norton  Mills,  Big  Averill  Lake 

Orleans,  Long  Pond 

Wilkmriiby  Lake 

Roxbnry,  State  fish  commission 

Salisbury,  Lake  Dunmore 

Wisconsin: 

Amherst  Junction.  Lake  Emily 

Coloma,  Pleasant  Lake 

Wood  Lake 

Three  Lakes,  Thunder  Lake 


Total*. 


15,000 


15,000 


30,000 


25,000 


10,000 
1,000 
20,000 
10,000 
10,000 


30,000 


291,000 


2,000 
'2,066 


4,000 
4,000 


3,000 


3,000 


310,042 


900 


3,000 
3,500 

5,000 
2,000 

2,430 


3,000 
1,000 


1,000 

1,000 

900 


4,000 


500 

2,000 
500 

500 
3,000 

445 
1,000 
1,000 


1,000 

8,000 
S,000 

3,000 
2,500 


140,016 


SCOTCH  SEA  TROUT. 


Maine: 

East  Orland,  Alamoosook  River. 
Toddy  Pond. 


Total. 


38,008 
19,462 


58,430 


BLACKSPOTTED  TROUT. 


Colorado: 

Alma,  Buckskin  Creek 

Mosquito  Creek 

Sacramento  Creek 

South  Platte  River,  North  Fork. 

Antero,  Antero  Reservoir 

Antonito,  Lower  ConeJoe  Creek 

Upper  Conejos  Creek 


o  Lost  in  transit,  3,000  fry,  535  flngerlings. 


9,000 
12,000 

0,000 
12,000 
20,000 
10,000 
50,000 
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Details  or  Distribution  or  Fish  and  Egos,  Fiscal  Year  1915— Continued. 

BLACKSPOTTED  TBOUT-Continoed. 


DtapoBttian. 

EW. 

Fry.     , 

Flngi^, 
andadiws. 

A8iMO.Ct8tle  Greek. 

14,000 
14,000 

'    'HoniwC^k 

HfBitw  Cr«>k.  flonth  Fork 

8,000 
16,000 

T'hicolfi  Orwk 

14,000 

1.K«4  MftP  T^kf^ 

16,000 
14,000 
8,000 

Mm^>nnCrw»k 

Owl  Creek 

K<)wiiiff  Fork  Ri^flr 

16,000 

Willow  Creek 

16,000 
30,000 
10,000 
12,000 
30,000 

Willow  Lake 

Baldwin,  Pass  Creek 

BamH,  Binck  Monntaln  T-ake 

Beaver,  Lake  HoNeffl 

Blackhawk,  Upper  North  Clear  Creek 

8,000 

Boalder,  Middle  Boulder  Creek. 

8,000 
16,000 
10,000 

'  North  Boulder  Creek. 

South  Boulder  Creek 



Breckenridiie,  Spruce  Orfw^k 

Buena  Vfato,  'South  Cottonwood  Creek 

12,000 
10,000 

Cnr^fFndal^  A^ftiiwrhe  Oeek ,   ,   , 

C«iniif^i],  c^inij  OrMk .     ,  ; 

6.000 

DevelenLake 

6,000 
21,000 
12,000 

6,000 

Middle  Boulder  Creek 

North  Boulder  Creek 

OaiQade.CaMadeOreekx...a.a4...^...... ,,  .  , 

'Trout  Creek 

10,000 
30,000 
50,000 
30,000 
10,000 
12,000 
10,000 
8,000 
8,000 
14,000 
14,000 
10,000 
76,000 
10,000 

C«N>|ia,r^>M>naOr««k.... 

'  Gnnnliwfi  Rlvfr 

Ofmarron,  B*g  Cfrnforon  Rfver r 

Crater  Lake 

Little  Cimarron  Riyer 

Little  Cimarran  River,  West  Branch. 

LostLake 

Clyde,  Middle  Beaver  Creek 

OSktf  fyvtms,  EaRt  Polcreff  River 

'  West  Dolores  River 

C<»topa«ij  Arkanswi  Rfver 

Creede.  ftio  Grande  River 

Crested  Butte,  Coal  Credc 

Curtis,  Uneva' Lake..... ^ 

60,000 

Da  Beque,  Big  Creek.... t 

12,000 
12,000 
12,000 
12,000 
12,000 
12,000 

6,000 
12,000 
12,000 
13,000 
18,000 

BfOeekLake 

Bull  Creek 

Bnxiard Creek^ax.  .^^.. 

Coon  Creek 

Grove  Creek 

Havtqthiiii«t  Orf>^ 

li^nnox  Creek. ., 

Mesa  Creek 

Park  Creek 

Plateau  Creek. 

Roan  Creek  and  tributaries 

Delta.  nypUcant 

100,000 

Co^onwood  Creek 

10,000 
10,000 
10,000 

Potter  Creek 

Yoniigji  Creek » .  .  . 

PenvM-  state  fl^h  <M>mmission 

300,000 

Dfllon,  brush  Creek 

9,000 
9,000 
6,000 
10,000 
10,000 
10,000 
10,000 
6,000 
14,000 
9,000 
13,000 
16,000 
21,000 
12,000 

Cataract  Creek 

Chrfetison  Lake 

Nnrth  flpftV^  Criwk 

NorOi  Ten  MUe  Creek. 

Slate  Creek. 

Straight  Creek 

Surprise  Lake. 

Dyke,  Devil  Creek. 

R^w  K^iit  Rpi^h  Creek.    . 

WwtBnwh  Creek 

FftirpliiT.FnnrMne  Creek... 

Florence,  Beaver  Creek 

Middle  St.  Charles  Creek 

South  Hardscrabble  Creek 

13^000 
6,000 
10  000 

flprinu Creek. . ,     , 

Fort  Collins,  Blr  South  Ponds  Rivn- 

n^M^mfm  Cnyilr 

6,000 
10,000 

Laramie  River 

Nun  Creak 

6.000 
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Details  or  Dibtribution  of  Fibh  and  Egos,  Fiscal  Ybab  1916— Contiiuied. 
BLACKSPOTTBB  (TROUT-CaqtiBiMd. 


DiqNRdtion. 


Fry. 


FinnerUngs, 
jreftriingt, 
andaduts. 


Colondo— continued. 

Froser,  Ranch  Creek 

Oladers,  Cement  Creek 

Ferris  Creek 

Taylor  River,  Lower 

Granby,  Columbine  Creek 

Grand  Lake 

Grand  Lake,  North  Inlet 

Grand  River,  North  Fork 

Strawberry  Creek 

Grand  Junction,  Kannah  Creek 

Granite,  Mount  Elbert  WlDow  Creek 

T  ie  G  ulch  Creek 

Twin  Lakes  Creek 

Grant,  South  Platte  River,  North  Fork 

Gypsum,  Sweetwater  Lake 

Turret  Creek 

Hayden,  Fish  Creek 

Williams  River,  South  Fork 

Hermosa,  Hermosa  Creek,  lower 

Hermosa  Creek,  upper 

Hierro,  Sun  Creek 

Hotchkiss,  Crystal  Creek ; 

Gunnison  River,  Smith  Fork 

Leroux  Creek 

Idaho  Springs,  Bear  Creek,  upper  tributaries . . 

Truesdell  Creek 

Vance  Creek 

Ivanhoe,  Ivanhoe  Creek 

Ivanhoe  Lake 

Janeway ,  Avalanche  Creek 

Jefferson,  Geneva  Creek 

Lake  City,  Gunnison  River,  Lake  Fork 

Henson  Creek,  North  Fork 

Leadville,  Mount  Massive  Willow  Creek 

State  fish  commission. 

Lo6  Finos,  Los  Finos  Creek,  South  Fork 

Loiveland,  Big  Thompson  Creek,  Millers  Fork. . 
Big  Thompson  Creek,  North  Fork. . 
Big  Thompson  Creek,  West  Fork . . . 

Breistodt  LiUce 

Fox  Creek 

Green  Lake 

TpsilonLake 

Lyons,  St.  Vrain  River 

St.  Vrain  River,  Middle  Fork 

St.  Vrain  River,  North  Fork. 

St.  Vrain  River,  South  Fork 

Mack,  Evacuation  Creek 

Marble,  Carbonated  Creek 

Middle  Thompson  Creek 

North  Thomraon  Creek 

Marshall,  South  Boulder  Creek 

Mears  Junction,  Poncho  Creek. 

Meredith,  Jakman  Creek. 

MoffaU,  Wfld  Cherry  Creek  Lake 

Monte  Vista,  South  Rock  Creek 

Upper  Conejos  Creek. v 

Mantroee,  Clear  Creek 

Cottonwood  Creek. 

Tabeguache  Creek. , 

Nast,  Frying  Pan  River 

Frying  Fan  River,  South  Fork , 

Nathrop,  Browns  Creek. , 

New  Castle,  Beaver  Creek 

Canyon  Creek. , 

East  Divide  Creek , 

East  Marvine  Creek 

Mauim  Creek.... 

West  Divide  Creek 

West  Marvine  Creek 

Norrie,  Deeds  Creek 

Frying  Pan  River 

North  Cheyenne,  Cheyenne  Creek, North  Fork. . 

Pag06a  Springs,  Big  Blanco  River 

Big  Navajo  River 

Four  Mile  Creek 

Little  Blanco  River 

Little  Navaio  River. 

San  Joan  River,  East  Fork... . . 


10.000 
10.000 
10.000 
10.000 
20,000 
30.000 
15.000 

9.000 
12.000 
12,000 

&000 

li^ooo 

12&000 

1^000 

12,000 

10.000 

10.000 

^000 

S,000 

10,000 

10,000 

20,000 

10,000 

10,000 

5,000 

10,000 

19y000 

15,000 

|0|000 

10,000 

20,000 

8,000 

10,000 

209,000 

M,000 

6,000 

18,000 

0,000 

8,000 

6,000 

6,000 

8,000 

15,000 

80,000 

10,000 

10,000 

10,000 

6,000 

6,000 

6,000 

12,000 

8,000 

6,000 

14,000 

14,000 

14,000 

6,000 

8,000 

10,000 

18,000 

26,000 

10,000 

12,000 

12,000 

12,000 

U,000 

S(000 

12,000 

1^000 

Xooo 

12,000 
10,000 
10,000 
19,000 
10,000 
10,000 
10,000 
10,000 
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Details  ot  Dibtributiok  op  Fish  and  Eoos,  Fiscal  Year  1015-— Continued. 

BLAOK8FOTTSD  TROUT--0«ntinu«d.' 


Ditposit)oii. 


Eggs. 


Fry. 


Fingerliiupi, 
yearlinffl, 
and  adults. 


Iver,  West  Fork. 
Jk... 


Fork.... 
St  Fork.. 
keFork.. 
ist  fork.. 


9r,  North  Fork. 


Boutb  Homestake  Lake. 

Redstone,  Coal  Creek 

Bex,  Cross  Creek 


Btoner  Creek.  Stoner  Creek 

Tabemash.  Fraser  River 

ThomasTille,  Encelbrecht  Lakes. 

Vasqufit,  Fraser  River. 

Vasques  Creek. 

ViUa  Qrofve,  Cotton  Creek  Lake 

WalooU,  Plney  River 

Walden,  Kelly  Lake 

Yokum  Creek 

Walsenborg,  Huerfano  River 

Lily  Lake 

Ward.  BfaSnard  Lake 

Wheeler,  Ten  Mile  Creek 

West  Ten  Mile  Creek 

Windsor  Lake,  Windsor  Lake 

Woody,  Woody  Creek 

Woody  Creek,  North  Fork. . . . 
Yampa^  Moftison  Creek 

South  Hunt  Creek 

Watson  Cr^,  South  Branch. 
Youman,  Elk  Creek 

FaU  Creek 

Little  Cimarron  Creek 

Idaho: 

Boise,  State  fish  commission 

Idaho  Falls,  WiUow  Creek 


Detroit,  Detroit  Aquarium. 


Alder,  Ruby  River 

AnacoQda,  Gable  Creek 

'  Deep  Creek 

Dempsey  Creek. 


250,000 


10,000 


20,000 


25,000 
5,000 
7,500 
5,000 


10,000 
10,000 
30,000 
12,000 
10,000 
10,000 
10,000 
10,000 

«,000 
10,000 

4,000 
10,000 
25,000 
12,000 

9,000 
10,000 
12,000 
12,000 
12,000 
12,000 

8,000 

6,000 
12,000 
10,000 
25,000 
30,000 
12,000 
15,000 
20,000 
40,000 

9,000 
12,000 
24,000 
12,000 

4,000 

8,000 

8,000 
10,000 
10,000 
14,000 

5,000 
10,000 
10,000 

8,000 
10,000 
10,000 
14,000 

5,000 
150,000 

8,000 
10,000 
10,000 
12,000 
10,000 

5,000 
10,000 

8,000 
15,000 
10,000 
10,000 
15,000 
10,000 

8,000 
10,000 
10,000 

8,000 

6,000 

6,000 
10,000 
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DETAtts  OF  Distribution  of  Fish  and  Eoos,  Fiscal  Year  1915--Ooiitinued. 

BLACK8POTTBD  TBOU 


Diqposttiao. 

Bos. 

Fry. 

nnn-UDgv, 
S±SSk 

Montanar-Continned. 

A  na/vwif1«  rtnti^hmim  CrMk         ,....,^^.,^,-^- 

7,600 
5,000 
5,000 
7,500 
10,000 
6,000 
5,000 
7,500 

nArmAfi  niilrh  rVfMk-                                

La  Mfirsh  Creek 

Lost  Creek                                                 

Hill  Creek                         

RafiA  Track  Creek                                                

Rook  Creek   East  Fork 

RAvmoiir  Creek                                                            

fltiitA  AqH  nmnmlvnirwi 

400,000 

Trout  Creek                                                      

7,500 
7500 
7,500 
7,500 

ao,ooo 

Twin  Trf^kes  Cr^k               

^tTftrm  flnrinon  Pri^lr 

Willow  Creek ...                          

AmuitMul   TTnrvi  Pmirle  Creek 

BalhuitinA  Arrow  Creek 

6,000 

Belffrade  Ih-v  Creek                                                            

12,500 
12,500 

7,500 

7,500 
10,000 

7500 
10,000 

7,600 
15,000 
»,000 
15,000 
17,500 

Reese  Creek      

Beltm  Avalanche  Creek 

Bowman  I/ake         .  r  ,,.,,...,,-.,.,,,,..--. 

Lake  McDonald 

T/Ogan  I/dke 

Mct^ermott  T*ake 

Reynolds  Lake 

Benton,  Hfghwood  Creek 

fihnnUn  Creek 

Big  Timber,  Big  Timber  Creek 

3,000 

"              '  Bmilder  Creek 

4,500 

DuckCreek 

3,000 

LakeWalvoord 

17,500 
5,000 

10,000 
5,000 

10,000 
5,000 
5,000 

Boceman.  Aftbestos  Creek 

BotenviP  Creek 

Bostwick  Creek 

Bracket  Creek 

4,500 

BuckCrecdc 

Cache  Creek 

Cherry  Creek 

6,750 
4  500 

Daly  Creek 

Dry  Creek,  South  Fork 

4,500 

Hell  Roaring  Creek 

4  500 

Hub  Creek 

4,500 

Jackel  Creek 

4  500 

Logger  Creek 

4,500 

Mj^ioLake 

10,000 
5,000 

North  Cottonwood  Creek 

North  Twin  Lake 

4,500 

SalesLake 

4  500 
4.500 

ftoiith  Twin  lAke 

Swan  Creek 

5,000 
&000 
5,000 
10,000 
10,000 
6,000 

Tlce  Creek 

Trail  Creek 

West  Bear  Creek 

West  Fork  Creek 

Wild  Horse  Creek 

Wilson  Creek 

Bntte  applicant 

400,000 

Clancy,  Little  Prickly  Pear  Creek 

5,000 
5)000 

Warm  Springs  Creek 

Clyde  Park,  Bracket  Creek 

10,000 
10,000 
12,500 
12,500 
10,000 
20,000 

5,000 

Canycm  Creek 

Cottonwood  Creelc 

Horse  Creek 

Rock  Creek 

Shields  River 

Snrin  V  Creek 

T^row  Bridge  Creek 

C^lnm*>"«,  Stillwater  River 

6,000 

Dell,  Redrock  Creek 

18,000 

Devon,  Pppku*  Creek  Reservoir                        

2,500 
15,000 
4,500 
7  500 
7,500 
10,000 
20  000 
6,750 
0,750 
0,750 
6,750 

Emigrant,  Dailies  Lake 

Forest  Grove,  Hell  Creek...                                

Glacier  Park,  Altyn  Lake 

Oiinfti^tlt  T*Ve             

TTpn<)r  fit.  f^Mvn  T-ake  .  *     .   

Hobeon,  Judith  It  iver,  SoatlT  Fork 

Ircn  M<«iptft*f>,  c^ar  Cn^k 

'  DiBep  Creek 

Dry  Creek 

Fldi  Creek 
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Bbtails  of  Distribution  of  Fish  and  Eggs,  Fiscal  Year  1915 — Oontiiiued. 
BLACK8POTTED  TROUT-Coatinoed. 


Dteposidon. 

Eggs. 

Fry. 

FingerllngB, 
andadmto. 

Mof^ana-^ContiDtied. 

4,500 
«,750 
4600 
6,750 
0  750 
6  750 
6,750 
6)750 

, 

12,000 
4  500 
3,000 

11,250 
6,750 
4,500 

li  Fork 

IForIc 

8,000 

4,500 

iFork 

4,500 

2,250 
2,250 
15,750 
9,000 
4,500 

3,000 

10,500 

20,000 
20,000 
10,000 
25000 
12,500 
4,500 
16,750 
13,500 
10,000 
10,000 
15,000 

2,000 

10,666 

12,600 



22,500 

15,000 
2,250 
6,750 
6,750 
6,750 
11,250 
13,500 
11  250 
11,250 
45,000 
20,000 



lek 

Dnum  itiver. . . . 

wflau,FiatheadCTwk.™  .".:///.:::::::" 

ShieldsRiver 

10,000 
10,000 

2,700 

Sprine  Creek 

Nebraska: 

Cbadron,  Dead  Horse  Creek 

Colclesser,  Pine  Creek 

2,700 
4,000 

New  Mexico:' 

Carlsbad,  Lake  Bujac 

Ctanarroii,  Ponll  Creek 

6,000 

Dexter,  Lake  Durand 

2.000 

Espanola,  Santa  Clara  River 

28  000 

Glorietta,  Cow  Creek 

10,000 

Pecos  River 

30,000 

Lamy,  Santa  Fe  River 

20  000 

Las  ^e^s,  Oallinas  River 

25,000 

Raton^umrite  Creek 

16,000 

Santa  ^e,  I'esuqae  River 

20,000 

Atat^lLsh  commLssion 

100,000 

SilTer  City,  Black  Canycai  Creek 

10,000 

Drycreekf. ....:::::::: 

10,000 

Gito  River,  Middle  Fork 

10,000 

Oila  River,  West  Fork 

10,000 

MImbres  River 

10,000 

MineralCreck ..    . 

10,000 

Mogollon  Creek 

10,000 

Turkey  Creek 

10,000 

Whitewater  Creek . 

10,000 

TpYarom,  R*o  RuMfns4> 

10,000 

New  York: 

New  York  City,  New  York  Aquarium 

25,000 
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DISTRIBUTION   OF   PISH   AND  FISH   EGGS,  IWfi. 


Dbtxils  of  Distribution  of  Fish  and  Boos,  Fiscal  Year  1915-— Contbuifid. 
BLAOK8POTTED  TROITT-/}antiiiufid. 


DiaiKifitkn. 


Fry. 


FfngerlingBy 
yrarlinei, 
andadiuta. 


BomiBvflle,  Bute  flah  oaniintffllan 

Clackamis,  SUte  fish  commissioii 

Hubbard,  Rock  Creek 

Nekoma,  Indim  Croek 

TraU,  Elk  Creek 

Sontli  Dakota: 

Berne,  Pettit 's  pond 

Cleghom  Springs,  Cleghom  Pond 

Cleuiom  dpring  CVeek. 

•  Dark  Canyon,  Bogus  Jim  Creek 

Sicklers  Pond 

Hermosa,  Battle  Creek 

Iron  Creek,  Iron  Creek 

KoOee,  Haileys  Lake. 

Price  Pond 

Mystic,  Cottonwood  Lake 

Dakota  Power  Lake 

Lime  Creek 

Lime  Kiln  Pond 

Nugget  Creek 

PrSrle  Creek 

Rapid  Creek 

BcottsPond 

Slate  Creek 

Victoria  Creek 

West  Nuraet  Creek 

Rapid  City,  City  springs  Run 

Barters  Pond 

Jim  Creek 

MurphysPond 

Rounds  Pond 

Schleunings  Pond 

Spades  Ltuce 

RocMord,  Gold  Run 

Silver  Creek 

Sheridan,  Spring  Creek 

Spearflsh,  Cfrow  Creek 

Spearflsh  Creek 

Whitewood,  Christenson's  pood 

Utah: 

Murray,  State  fish  commission 

Washington: 

Collhis,  Hadley  Lake 

Hayes  Pond 

Easton,  Silver  Creek. . 


500,000 


40,000 


100,000 


Ellensburg,  Apjplicant. . 
English,  Lake  Goodwin, 


50,000 


Northport,  Big  Sheep  Creek 

Deep  Creek 

Deep  Creek  Lake 

PeponsLake 

North  Yakima,  Bumping  River 

Rattlesnake  Creek 

Orient,  Boulder  Greek 

Port  Angeles,  Salt  Creek 

Republic,  Oranite  Creek 

Long  Lake 

O'Brien  Creek 

Swan  Lake 

Trout  Creek 

Snoqualmie,  applicant 

Tacoma,  Tanwax  Creek 

Wall,  State  fish  commission 

Wyoming: 

Beulah,  Sand  Creek 

Big  Sandy,  Big  Sandy  River 

Centennial,  Gap  Lake 

Sand  Lake 

Sheep  Lake 

Clearmont,  Cloud  Peak  Lake 

Crazywoman  Creek,  North  Fork . 

Long  Lake 

Ringbone  Lake 

Romeo  Lake 

Seven  Brothers  Lake 

Sherd  Lake 

Cody,  Chain  of  Lakes 

Crazy  Creek. 


50,000 


1Q0,000 


400,000 


15,000 
15,000 
15,000 
15,000 


7,500 


7,600 
17,500 
10,000 
7,500 
7,500 


4,500 
0,750 


51,100 

20,000 

20,000 

487 

1,200 
9,000 
3,600 
•,000 
3,600 
2,700 

94,000 
0,000 
3,600 
5,000 
5,000 
5,000 
5,000 

10,000 
9,000 

20,000 
3,600 

10,000 
9,000 
3,600 
3,600 
3,600 
9,000 
3,600 
3,600 
3,600 
3,600 
5,400 
9,000 

16,000 

18,000 

300,000 

1,350 


3,000 
3,000 
10,000 


15,000 


15,000 
20,000 


10,000 


20,000 


4,000 

15,000 
10,1)00 
10500 

12  000 

6000 
4000 
6000 
6000 
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BsTAiLs  OP  DiBTBiBimoK  OF  FisH  AND  Bgos,  Fibcal  Ybar  1915 — Ooatiiiued. 
BLACKSPOITBD  TIU)UT--CaDtinued. 


Dj^ositkn. 

Bm. 

Fry. 

Finferlings, 
ftfvj  adiiits. 

Wyoming— Continued. 

Cody,  Little  Rocky  Creek 

13,500 
13i00 
11,380 
^750 

Shoshone  River,  North  Fork 

Shoshpne  River,  South  Fork 

WoodTaiver.  North  Fork 

Wood  River,  South  Fork 

I>ubois,  Big  Wind  River,  East  Fork 

6.000 

DuNoir  River.  West  Fork 

6,000 

Lake  of  the  Woods 

12,000 

Pefliam  T.ake .  . . . . ,  r . r- 

12,000 

Ki^camDinent.  EnoamDfnent  Cre<»k.  North  Fork 

5,900 

Miner  Creek.  South  Foric 

9,500 

6,760 
0,750- 
13,500 
6,750 

12,000 

ae.ooo 

10,000 

11.900 

8,000 

10,000 

700,000 

4,500 

ii,aso 

6,750 
6;  750 

ik    

outhFork 

18,000 

18.000 

14,000 

12,000 

4,000 

hFork 

12,000 

4.000 

4  000 

16,000 

6.500 

tFork 

10,000 

6.500 

8,000 

0,600 

13,500 

North  Fork 

6,000 

South  Fork 

6,000 

6.000 

6,000 

40,000 
75,000 
50,000 
75,000 
50,000 
50,000 
75,000 
80,000 
25,000 
90,000 

lek 

Totalo      

3,436,000 

1,939,250 

4,784,067 

LOCH  LEVEN  TROUT. 


Disposition. 


Fingerltoge. 


South  Dakota: 

Rapid  City.  Barker  Pond 

Roubaix,  Elk  Creek 

Savoy.  Little  Speorflsh  Creek. 

Spearflsh,  Crow  Creek 

Wyoming: 

Saratoga,  North  Platte  River. 

Total 


5,000 


IS; 


10,000 
10,000 

8,000 


48,000 


a  Lost  in  transit,  0,900  flngerlings. 
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DISTRIBUTION   OP  FISH  A2TD  PISH  EGOS,  1915, 


Details  of  Distribution  of  Fish  and  Egos,  Fiscal  Ybar  1915— Oontmued. 

LAKE  trout. 


Dispositkni. 


Bgp. 


Fry. 


yeftTlinffl, 
and  adults. 


Iowa: 

Manchester,  Ifaquoketa  River. 


Abbot  Village,  Buttermilk  Pond 

Enfield,  State  fish  commission 

Fanaington,  Clear  Water  Lake 

Harrington,  Scboodic  Pond 

Locke  Mills,  Round  Lake 

South  Pond 

NicoUn,  Branch  Pond 

Norway,  Lake  Eewayden 

Otis,  Great  Brook 

Pemoroke,  Pennamaquan  Lake 

Michigan:    * 

Baraga,  Lake  Superior 

Beaver  Island  Harbor.  Lake  Michigan. 

Big  Rock  Reef,  Lake  Michigan 

Charlevoix  Reef,  Lake  Michigan 

Detour,  Lake  Huron 

Escanaba,  Lake  Michigan 

lishermens  Home,  Lake  Supericr 

Fishermens  Island,  Lake  Michigan 

Fish  Island,  Lake  Superior 

Greenville,  Ziegenfuss  Lake 

Light  House,  St.  Marys  River 

Long  Point,  Lake  Superior 

McCargoes  Cove,  Lake  Superior 

Manistique,  Lake  Michigan 

Marquette,  Lake  Superior 

Munising,  Lake  Superior 

Nine  Mite  Point,  Lake  Michigan 

North  Point,  Lake  Huron 

Ontanagon,  Lake  Superior 

Paris,  State  fish  commiasion 

Rock  Harbor,  Lake  Superior 

S<»recrow  Island,  Lake  Huron 

SkilUgallee  Reef,  Lake  Michigan 

Tobeus  Harbor,  Lake  Superior 

Todds  Harbor,  Lake  Superior 

Washington  Harbor,  Lejce  Superior. . . 

Whiteflsh  Bay,  Lake  Superior 

Wrights  Island,  Lake  Superior 

Minnesota: 

Beaver  Bay^Lake  Superior 

Clearbrook,  Deep  Lake 

Duluth,  Lake  Superior 

State  fish  commission 

French  River,  Lake  Superior 

Grand  Mantis,  Lake  Superior 

Grand  Portage,  Lake  Superior 

Knife  River,  Lake  Superior 

Sartell ,  Neargarten  Lake 

Standard  Rock,  Lake  Superior 

Sucker  River,  Lake  Superior 

Two  Harbors,  Lake  Superior 

Montana: 

Boxeman,  State  fish  commission 

New  Hampshire: 

Bristol.  Newfound  Lake 

Enfield,  Mascoma  Lake 

Lebanon,  CrysUl  Lake 

West  Swanzey,  Swanxey  Lake 

New  Jersey: 

BrancDvlUe,  Owassa  Lake 

New  York: 

Bath .  State  fish  commission ^ . 

Charity  Shoals,  Lake  Ontario 

Fox  Island,  Laice  Ontario 

Fuller  Bay,  Lake  Ontario 

Galloo  Island,  Lake  Ontario 

Grenadier  Island.  Lake  Ontario 

Hayes  Point,  Late  Ontario 

Long  Lake  west,  Loon  Pond 

NorQi  Creek,  Clear  Pond 

Thirteenth  Lake 

Northville.  Sacandaga  Lake 

Point  Peninsula,  Lake  Ontario 

Port  Henry,  Linoohi  Pond 


£0,000 


3,000,000 


100,000 


26,000 


5,000 


9,500 
10,000 
5,000 
5,000 
15,000 
10,000 
18,723 
12,000 

025,000 

M0,000 

2,370,000 

3,400,000 

1,000,000 

150,000 


2,600,000 


30,000 
200,000 

1,250,000 
600,000 
150,000 
500,000 
600,000 
800,000 

1,750,000 
625,000 


900,000 
1,750,000 
000,000 
900,000 
600,000 
775,000 
2,000,000 


250,000 


100,000 
500,000 
500,000 
250,000 
500,000 


250,000 
500,000 
500,000 


1,500 
1,000 
1,000 
1,000 

20,000 


350,000 
849,000 
350,000 
300,000 
1,220,000 
350,000 


12,000 
12,000 


600,000 
20,000 


047,000 
'626,'566 


1,037,500 

'6661666 


26,000 
80,000 


25,000 


5,000 


1,950 
1,000 


500 
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DbtaQiS  or  D18TBIBUTION  or  Fish  and  Egos,  Fiscal  Ykar  1915— Continued. 
LAKB  TROUT-^Coitiniied. 


DiipoBltkn. 


New  York— Contimied. 

Port  Jervis,  BauersLake 

Kiqnette  Lake»  Sagamore  Lake 

Stony  Islaad,  Lake  Ontario 

Stony  Pobit,  Lake  Ontario 

OUo: 

Kellys  Island,  Lake  Erie 

Oreeon: 

Clackamas,  Crystal  Lake 

Pennsylvania: 

Pleasant  Hoant,  State  flsb  commission. . 
Sooth  Dakota: 

Fmltdale,  U.  S.  Reclamation  Reservoir. 

Webster,  Pictoirel  Lake 

Vermont: 

Bamety  Harvey  Lake 

Barton,  Clarke  Pond 

May  Pond ^ 

Bethel,  Silver  Lake 

Canaan,  Big  Averill  Lake 

Oreensboro,  Caspian  Lake 

Mlddlebury,  Lake  Ihmmore 

Morton  HiDs,  Big  Averill  Lake 

Orleans,  LonK  Pond 

WUkm^by  Lake 

Roxlrary,  State  fish  commission 

Washington: 

Loon  Lake,  Deer  Lake 

Loon  Lake 

Renton,  Swan  Lake 

Taooma,  American  Lckke 

Wlsoonsfai: 

Brule  River,  Lake  Superior 

Hadison,  State  fish  oommlsslon 

Port  Wing,  Lake  Superior 

State  Line,  Anderson  Lake 

Black  Oak  Lake ,... 

Wyoming: 

Lamdier,  Bonneville  Lake 

FryeLake 

OraniteLake 

Moss  Lake. 


Eggs. 


Fry. 


25,000 


100,000 


Sherldaii.  Big  Horn  River 

State  fish  commission. 

Total* 


300,000 


0,300,000 


100,000 
50,000 


13,000 


280,000 
750,000 

S50,000 


500,000 


600,000 


13,850,000 


35,394,723 


Finger  lings, 
yearUngs, 
and  adults. 


871 


17,880 
400 

1,000 
2,000 
3,000 
2,000 
7,500 
000 
0,340 
8,375 
15,300 
8,000 


0,000 
0,000 
4,500 
13,000 


30,000 
80,000 

aoo 

300 
300 
300 


3,098,745 


BROOK  TROUT. 


Aiii«na: 

HolbroQk,Ltttle  Colorado  River 

Axkansas: 

Hot  Springs,  Ouli^ia  Creek 

QOilomla: 

Sisson,  State  fish  oonunlssion 

Tmckee,  Carpenter  Creek 

Fuer  Creek. 

Hot  Springs  Creek 

Juniper  Creek 

Union  Mills  Creek 

Colorado: 

Antero,  Antero  Reservoir 

Sotuh  Platte  River 

Aspen,  Stillwater  Run. 

Taylor  Lake 

Basalt,  Lucksinger'si>ond 

Beaver  Junction,  Lake  McNeil 

Biglow,  Fryhig  Pan  River,  North  Fork., 

Boulder,  Du<^  Lake 

Jim  Creek 

Left  Hand  Creek 

.    Middle  Boulder  Creek 

Nederland  Lake. 

North  Boulder  Creek 


100,000 


•  Lost  in  transit,  500  fry  and  1,035  tingerlings. 


15,000 
35,000 
10,000 
40,000 


25,000 
35,000 


15,000 


3,500 
803 


3,000 
3,000 
3,000 
5,000 
5,000 

25,000 
30,000 


10,000 


21,000 
34,000 
35,000 
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D^AjDLs  OF  Di0TBiBi7noN  OF  FiSK  AND  EooA,  "FiMCAL  YsAS  1915— Cknitinued. 

B&O0K  TROUS-CoBllniMd. 


Difpoiitioii. 

9881. 

Fry. 

Ftanerltnpi, 
^adi?&. 

Cdondo-^Continned. 

BonMor,  SmiUi'ii  pond 

flD,000 

'  South  Boul(|cr  Creek 

26,000 

u,oop 

8ouUi  fit.  Vrain  Creek 

Buffalo,  Buffa^  Creek 

}?;SS 

Platte'Rlver 

Wfli^tnirt^TAVA... 

190,000 

Buffers  flDiir/Tfeinont  T^ke. 

10,000 
15,000 

rftrrilnul    nAvlfn  OrMk 

Cascade,  Meixer  Lake 

5,000 

Gathers  Springs,  Little  Fountain  Biver 

90,  WD 
3,000 

dUT,  Plafte  iTiver '. 

Gdondo  ftprliim,  Blde-A-Wee  Tiout  Pond 

PringPond..... 

12,000 

State  fish  nnnmiffiioD 

95,000 
15,000 
15  000 

15,000 
10  000 

25,000 
20,000 

20,000 

'  42,000 
2  000 

soioqo 

90,000 
8  000 

ao,ooo 

^;!!!R 

20  000 

15.000 

20;000 

flo!ooo 

3,000 

at  Creek 

25,000 
27,000 
24,000 

20.000 

12  500 

35,000 

15,000 

10,000 

Leadviiye,  Arkansas  Rivw,  T^w«r 

20,000 

'  Arkansas  R|v«rl  Uppw 

20,000 

Big  Union  Creefc...'.". 

5,000 

Crystal  Lake 

is,tx» 

2Q.00O 

Bwyer's  pond 

Half  Moon  Creek 

Lake  Creek,  Lower 

Lake  Creek ,  Upper 

12,000 
400  000 
54,000 

IffiLsgro^e  lAkee . . . ,  -  r .  r  

Smith  Ponds , 

State  fish  commission 

25,000 
20,000 
55,000 
8,000 

Tennessee  Riv«p, 

TuroiioLne  I^ake , ,   , 

175,000 

T,OVAl<^nd,  niih"f  aWa.  , . 

Lyons,  Cdpeland  Lake.... 

6,500 

^1 

Tliunder  Lake.'. 

If fritA,  Arkansas  Rivn- 

30,000 

Half  Moon  Creek 

}i\'Z 

jAVArvAAV 

Lake  Creek,  North  Fork 

15,000 
10,000 

Tennessee  Creek. 

Nast,  Fryinip  pan  Riv^r 

Norrie  Koch  Lake 

Mill  Creek 

1,000 
15.000 

Platte  Canon,  South  Platte  River 

Ranch  Creek,  Ranch  Creek 

3000 

Rodcwood ,  Cascade  Creek 

30,000 

Bo>ihi«viiiA,  Rarker  T^ike 

30,000 

s<iiM^  Aric^pmRiTTflr 

5,500 

dellar,'SeUarLake 

10,000 
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DwsAoa  or  J>iems3Tmov  ov  Fish  and  Boos,  Fibcal  Ybab  1916— Ckmiiatied. 

BBOOK  TROUT-CkJOtiiMed. 


DJqpQsitkm. 


Colorado— Ccntinned. 

Shawnee,  South  Platte  Rhrcr 

Singleton,  South  Platte  River 

Sooth  Fork,  Rio  Grande,  South  Fork.. 

Steamboat  Springs,  Biveos  Lake 

Mad  Creek 

Tabernash.  Fraser  River 

ThomasTille,  Engdbrecht  lAkes 

Lake  Howard 

Lime  Creek 

Vaaoaez.  Vasque*  Creek 

Victor,  Bison  Park  Lake 

Virginia  Dale,  Fish  Creek 

Webster,  Soiith  Platte  River 

Woloott,  Eagle  River. . 


WoodlaJ^  Park,  Beaver  Lake  (A*)! 


Beaver  Lake  (    , . 

Beaver  Lake  (C) 

Hay  Creek,  Branch  of 

Hay  Creek,  Lower 

NorthfieldLake 

Trout  Creek 

Upper  Beaver  Creek  and  tributaries. 

Woodland  Park  Lakes 

Tampa.  L(06t  Lake 

Conhectlctit: 

Bloomfleld,  Griffin  Brook 

Silver  Brook 

Westside  Brook 

Bristol,  Stafford  Creek 

Clftiks  Comer.  Trout  Pond 

CoUinsvllle.  Cherry  Brook 

Hartford,  Broad  Bro(A 

Salmon  Bro6k 

Merid«i,De  Bichopp  Brook 

Pipeadale  Hrook  and  tributaries 

New  LoodoQ,  Braadegee  Aqiiariam 

Rockville,  Meadhams  Bfook 


Simsbury,  McLean's  pond. 


Nod  Br 
South  Norwalk,  Bamum  Brook. 

Barrett  Brook 

Calvin  Brook 

Comstock  Brook 

South  Norwalk,  Saugatuck  River,  West  Branch. 

Silver  Lake 

West  Norwalk  Brook 

Weston  River 

Tariffville,  Culhnan  Brook 

Salmon  Btook,  West  Branch 

Itnionville,  Aardmaer  Brook 

Sprthg  Pond 

Waterbury,  Hop  Brook 

IM  River 

Qeonia: 

Mountain  City,  Sleoook  Creek 

Naooochee,  C^ntrell  Creek 

lUder  Creek 

Kane  Creek 

Long  Brandi  Creek , 

Pigeon  Creek 

TumerviUa,  Roland  Cre^ 

Idaho: 

Albany  Falls.  Thompson's  pond 

BtocALakeTBtack  Lake  creek 

BnaviUe,Babbendorf  Creek 

Lemia,  Bast  Boulder  Creek 

MnHan,  Cottage  Ranch  Creek..... ^ 

Pebble,  PebbR Creek 

Port  Neuf  River 


Tekoa,  Benewah  Creek. 


Vktot,( 


nUenA. 


Spring  GMve,  Batdiery  Brdok. 


Bfcwmflriif,  Bridge  Creek. 
^CUftyCreik.. 


Kgfs- 


Fry. 


FingerlingSy 
yearlings, 
and  adults. 


5,000 


15,000 


(1,000 
4,000 
4,000 

4,950 
3,000 
9,800 
3»000 
4,000 
4,000 
6,000 


3,500 


8>000 
2,000 
2,000 
2,000 
2,000 
4,000 
1,000 
4,000 

10,000 
2,000 
4,950 
2,000 
2,000 
8,000 

10,000 


7,600 
4,500 
24,800 
16,500 
7,000 
6,000 
411,000 


10,000 
4,500 
a0,0Q0 
20,000 
K),000 
20,000 
6,400 
6,400 
4,000 
10,000 
3,200 
48,000 
6,400 
5,600 


18,000 


15 


2,000 


4,000 
4,000 
3,000 
4,000 
4,000 
6,000 
3,000 

125 
250 
300 

900 

aoo 

1,400 

2,975 

750 

900 

1,375 


800 
800 
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54  DISTBIBUTIOK   OF  FISH  AND  FISH  BOOS,  1915. 

Details  or  Distbibution  or  Fibh  and  Boos,  Fiscal  Ybar  191&— Contmued. 
BROOK  TROUT-Oontiniied. 


DiqMsitloii. 


Fry. 


FliiieerUngs, 


low*: 

EaiivlUtt  P«nn  Creek 

HtDOOck,  Nishod  Batua  Rlycr 

Iowa  Faus.  Elk  Run  Creek 

LansiDff.  village  Creek 

North  McGregor,  Bass  Creek 

Bloody  Run 

MiU  Pond  Creek.. 

SnyMagiU  Creek. 

Peo8ta.Mel]eray  Park  Pond 

PoetvlDe,  Beckers  Branch 

Entocky: 

Viper,  Masons  Creek 


Attean,  Attean  Lake 

Banett  Pond 

Beaver  Pond. 

Bog  Brook 

Clear  Water  Pond 

Deer  Pond 

Fish  Pond 

Grace  Pond 

HolebLake 

Indian  Pond 

Lowell  Pond 

Moose  Pond 

Thompeon  Brook 

Three  streams 

BeUtet,  Dead  Brook 

Goose  River 

Hurds  Brook 

Kimball  Brook 

MoKinley  Brook 

Biddeford,  Batson  River 

Cascade  Brook 

Deep  Brook 

Goose  Fair  Brook 

Rkiker  Brook 

Bandy  Brook 

Towles  Brook 

Wyman  Brook 

Blgetow,  Horns  Pond 

Mount  Bigelow  Pond 

Mud  Pond < 

Upper  Dam  Pond 

Bingham,  Bean  Pond 

NioollsBoK 

Rowe  Pond 

Bryant  Pond,  Lake  Christopher 

Carrabassett,  West  Carry  Pond 

Dedham,  Manns  Brook 

Dennysville,  Cathance  Lake 

Dexter,  Wassookeag  Lake 

Sast  Orland,  Craig  Pond 

Heart  Pond 

•  Patten  Pond 

Toddy  Pond 

Upper  Patten  Pond 

Ellsworth.  Branch  Pond 

Enfield.  Trout  Pond 

Frankim,  Molasses  Pond 

Holden,  Hatcase  Pond 

Holeb,  Beaver  Pond 

Round  Pond 

Jackman,  Benjamin  Pond 

Gander  Brook 

Lake  Wood 

Little  Wood  Pond 

Mud  Pond 

Spy  Pond 

Wood  Creek 

Kineo,  Spencer  Brook 

Machias,  Bog  Lake 

Mapleton,  Presque  Isle  River,  North  Branch. 

Masardis,  MilhKwkett  Lake 

Monmouth,  Purgatory  Pond 

Sana  Pond 

State  fish  eommission 


10,000 
10,000 
10,000 
5,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
5,000 
5,000 
2,000 
5,000 
5,000 
5,000 
5,000 
8,000 
8,000 
8,000 
12,000 
8,000 
8,000 
8,000 
8,000 
9,000 
15,000 
15,000 
15,000 
21,000 
30,000 
15,000 
20,000 


100,000 


60,000 
30,000 
25,000 
15,000 
31,408 
15,000 
20,000 
15,000 
100,000 
25,000 
30,000 
30,000 
15,000 
12,000 
10,000 

5,000 
10,000 
10,000 
10,000 
10,000 

5,000 
12,000 
30,000 

6,000 
15,000 
15,000 
15,000 


8^380 


300 

aoo 

300 
300 
100 
300 

4,000 


1,500 


Digitized  by 


Google 


DIBTBIBUTION  OF  FISH  AND  FISH   BGOS^  1915. 


65 


DxTAiLB  or  Distribution  or  Fish  and  Egos,  Fiscal  Year  1915-— Oontmued. 

BROOK  TROUT-Caattniied. 


iMorway,  Alien  rona 

Ooodwln  Brook. 
Hannah  Brook.. 
Hoobs  Brook. 


VlisiniaLake. 
mCake.. 


Otis,  Oreeni 

Patten,  Davis  Pood 

PhlD4)8,  BJgelow  Pond 

Carlton  Pond 

Spring  Lake 

Tuft  Pond 

PhiUipe  Lake,  Phillips  Lake 

Portland,  Beaver  Brook 

Dock  Pond  Brook 

Harvey  Brook 

Little  River,  headwaters 

Nonesuch  River,  headwaters 

Red  Brook,  headwaters 

Princeton,  Grand  Lake 

Romford,  Howard  Lake 

Schoodic,  Schoodic  Lake 

BkowhMan,  Lake  Weserunsett 

South  Newcastle,  Spring  Hill  Farm  Brook 

South  Paris,  Abbott  Pond 

Concord  River 

Twenty  Mile  River 

Washburn  Pond 

Bpringvale,  Llttlefleld  Pond 

Strong,  Mount  B  hie  Pond 

Toothaker  Pond 

Walkers  Siding  Squa  Pan  Creek 

Watervllle,  Bntton  Lake 

West  Ellsworth,  Patten  Pond 

Maryland: 

Baltimore,  D  ippengpound  Brook , 

North  Run 

Bladensburg,  Mattepom  Creek 

Empire,  Elk  Lick  Run 

Freoerick,  Piney  Brook , 

Schafler's  pond 

01yndon,01dMiURun 

KitimiUer,  Laurel  Run.  North  and  South  Forks 

Lost  Land  Run,  North  and  South  Forks.. 

Short  Run 

Three  Fork  Run 

Wolf  Den  Run 

Loch  Haven,  Butchers  Run 

MonktoD,  Verdant  Valley  Run 

Oakland,  Lake  Beulah 

Rklerwood,  Roland  Run  and  tributaries 

Selbysport,  Cove  Run 

MfllRun 

Swantcm,  Cassellman  Run 

Crooked  Run 

•  Oreen  Creek 

Rocky  Run 

Wiley's  pond 

Thnrmont ,  B  Ig  Hunting  Creek 

Tuscarora,  Tuscarora  Creek 

Massachusetts: 

Andover ,  Great  Brook 

Athol,  Rutland  Brook 

Baldwhisville,  Norcross  Pond 

Cambridge,  applicant 

Gloucester.  Aiewif e  Brook 

Gnmitevilie,  Carkins  Brook 

Leominster,  Bartletts  Brook 

Steam  Mill  Brook 

Wekepeke  Brook , 

Milton,  Bailey  Pond 

North  Dana,  Sflver  Brook  Pond 

North  Grafton,  Kitwell  Brook 

Ouinsigammond  R  Iver 

Pahner,  Twelve  Mile  Brook 

Saondersville ,  Coldspr  ing  Brook 

Springfield,  Powder MlUBrook 

Still  River,  Cumberrv  Pond 

West  Brimfleld,  Quaboag  River « 


1,050 


20,000 


8,000 
15,000 
75,000 


6,000 
2,000 
4,000 


5,000 
2,000 
1,000 
3,000 
4,000 
1,000 
6,000 
2,000 
2,000 


5,000 


2,000 


1,000 
1,000 


900 

900 

1,250 

3,000 

300 

300 

300 

6,000 

6,000 

5,000 

5,000 

5,000 

300 

300 

2,000 

000 

3,000 

4,000 

4,000 

2,000 

3,000 

2,000 

1,000 

1,200 

900 


000 
400 


1,200 
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56  DTSTBIBnTIOlf  OF  WIBK  AlTD  JISH  BOOS,  ISUL 

BBTAfiDB  OF  DtiTRIBUtlON  OF  F18&  A»D  EOQS,  FlBCAIt  YlSAA  191&— Cotttittttdd. 
BROOK  TROUT-Coatteitta. 


DisiMsltilni. 


Bggs. 


Fry. 


FfaageiiliigB, 
yearlinei, 
and  aduts. 


Hassachuaetts— Continued. 

Worcester,  Ball  Brook..,-. 

Chapin  Brook 

Dart  Brook 

Fire  Mile  River 

Lake  Qaiosigammond 

Mad  Brook 

North  Woods  Brook 

Old  South  Brook 

Poor  Farm  Brook 

Quinapexet  River 

Shaw  Brook 

Tannery  Brook 

Tide  Brook 

Michigan: 

AUyn.  Platte  River 

Alto,  Whitnewille  Creek 

Baldwin,  Baldwin  Creek 

Battle  Creek,  Ellis  Brook 

Bel laire,  Shanty  Creek 

Bessemer,  Jackion  Creek 

Meyers  Creek 

Black  River.  Black  River 

Branch,  Weldon  Creek 

Buchana.  Crooked  Brook 

Charlevoix,  Hortons  Creek 

Monroe  Creek 

.Strovers  Creek 

Copemish,  Betsey  River 

East  Tawas,  Cold  Creek 

Ouiley  Creek 

Silver  Creek 

Farwell,  Coldwater  Creek 

Oaylord,  Au  Sable  River 

Sturgeon  River 

Greenville,  Turk  JUke  Creek 

West  Branch 

Harrietta,  Sla^el  Ri  vfer 

Henry ,  B  ear  R  i  ver 

Indian  River,  Little  Pigeon  Creek 

.  Stoney  Creek 

Ishpemlag,  Blue  Lake 

f^scanaba  River  and  tributaries.. 
Escanaba  River,  West  Branch.. . 

Qreen  Creek 

^LongLake 

lackson,  Wolf  Creek 

Lucas.  Clam  River 

McBain,  Clam  River 

Marenisoo,  Alder  Creek 

Bear  Creek 

Beaver  Creek 

Clover  Crdek 

Fox  Creek 

Honeymoon  Creek 

Kimble  Creek 

Little  Presque  Isle  River 

Marshall  Creek 

Nelsons  Creek 

Nine  Mile  Creek 

Pigeon  Creek 

Ryans  Brook 

Marion,  Clam  River 

Mayfleld,  Boardman  River 

Muskegon,  Cedar  Creek 

Duck  Creek 

Green  Creek 

Newaygo,  Pennoyer  Creek 

Nirvanna,  Stnburn  Creek 

Orion,  Hummers  Creek 

Shadboit  Creek.. 


Oxford,  Cold  Spring  Creek.. 

Deming  Creek 

Hummers  Crtek.... 

Paint  Creek 

Thurston  Creek 

Peacock,  Big  Sable  River.. . 


8,000 
5,000 
4,000 
8,000 


0,000 
5,000 
5,000 
4,000 
8,000 
4,000 
5,000 
5,000 


10,000 

40,000 

5,000 


20,000 
35,000 


15,000 
25,000 
5,000 
10,000 
20,000 
30,000 
30,000 
20,000 
90,000 
50,000 
10,000 
10,000 
20,000 


10,000 
10,000 


6,000 
10,000 
10,000 


10,000 

00,000 

10,000 

10,000 

10,000 

15,000 

20,000 

5,000 

5,000 

10,000 

10,000 

5,000 

10,000 


1,000 
5,000 

'3,066 

5,000 
4,000 

'3,666 
'5,666 

'<,'666 

10,000 
5,000 
5,000 
8,000 


3,000 
8,000 
8,000 
8,000 
3,000 
3,000 
3,000 
8,000 
4^000 
4,000 
3,000 
8,000 
2,000 


5,000 


15.000 


8,000 
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Djstajls  of  DfonuBv^oN  OM  Fia»  ak9  £000^  Fiscal  Ybab  19i5— Cbatiniied. 


Dlqppsltloii. 


Fry. 


Fingerlings, 
yearltara» 
and  adults. 


Michigan — Continiied. 

Ravenna,  Mosquito  Creek 

Roecommon.  Au  Sable  "River 

South  Brancn,  Thompson  Creek 

Sullivan,  Norr is  Creek 

Temple,  Qisawash  Creek 

Green  Creek 

Thompsonv ille,  Betsey  River 

Tobins  Harbor,  Tobin  Bay 

Walton  Junction.  Manistee  River 

Washington  Harbor,  Grace  Creek 

LckkeDessor 

LitUeSIskiwit  Creek 

Little  Tod4«  Cr«ok 

Siskiwit  River 

Minnesota: 

Caledonia,  Badger  Creek 

Crooked  Creek 

Crystal  Valley  Creek 

Dexter  Creek 

East  Beaver  Creek 

Eastcott  Creek 

Irish  Creek 

Riceford  Creek 

South  Fork  Creek 

Thompson  Creek 

West  Beaver  Creek 

WiWcat  Creek 

Winnebago  Creek 

Carlton.  Black  Hoof  River 

Chatfield,  B(>ar  Creek 

Carson  Creek 

Keeler  Creek 

Lynch  Creek 

WU  Creek 

Shady  Creek 

Trout  Run 

Williams  Creek 

Clifton,  Talmage  Creek 

Cashing,  Little  Elk  Creek 

Dulath,  Amity  Creek,  West  Branch , 

Beaverdam  Creek , 

Lester  River 

Etna,  Etna  Creek 

Harmony  J^mp  Creek 

Hopkins,  Purgatory  Creek , 

Hovland,  Lihnell  Creek 

Knile  River,  Baptism  Creek 

Beaver  Creek 

Gooseberry  Creek 

Knife  River 

Split  Rock  Creek 

Temperance  River 

Lamoille,  Big  Trout  Creek 

Homer  Valley  Creek 

Litfle  Trout  Creek 

Pickwick  Valley  Creek 

Richmond  Valley  Creek 

Lewlstoii,  Enterprise  Creek 

Fergerson  Creek 

Hemingway  Creek 

Pine  Creek 

Pine  Creek,  Fremont  Branch 

Whitewater  River 

Whitewater  River,  East  Branch 

Whitewater  River,  Middle  Branch. . 
Whitewater  Rivet,  North  Branch. . 
Whitewater  River,  South  Branch. . 

Little  Fate; Clougb  Creek..., 

Rice  Creek 

Skjmk  Creek 

Minnesota  City,  Browns  Valley  Creek. 


10,000 
15,000 
5,000 
10,000 
10,000 
10,000 
20,000 


50,000 


Deering  Valley  Creek. 
Roilingst      -^  "     - 


llinsstone  Vallev  Creek. 

SpeltE  Valley  Creek 

Whitman  VaUey  Creek . . . 

Motley,  Swan  River 

PiUager,  Pillager  Creek 


86497^—17- 


-10 


10,000 


4,000 
10,000 
6,000 
4,000 
4,000 

165 

165 

165 

165 

165 

165 

165 

165 

165 

165 

165 

165 

165 

8,000 

165 

165 

165 

165 

165 

165 

165 

165 

6,000 

8,000 

4,000 

2.000 

6,000 

400 

165 

1,600 

6,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

165 

165 

165 

165 

165 

aoo 

200 

2,200 

3,400 

200 

2.000 

2,000 

200 

2,400 

2,200 

5,000 

5,000 

8,000 

200 

200 

200 

200 

200 

8,000 

3,000 


Digitized  by 


Google 


58  DISTRIBUTION   OF  FISH  AND  FISH  EGGS,  1915. 

Details  <j»  DismiBirnoN  of  Fish  and  Egos,  Fiscal  Ybab  1916— Continued. 
BROOK  TROUT-ContiiiiiBd. 


Dtopodtkm.  ^ 

Eggs. 

Fry. 

FtngerUngs, 
•ndftdrnto. 

KimMBotar-Continn«d. 

Plftimrlflw  R^vwOreek                                                             

406 

'East  India  Creek  . 

165 

T^vmn  nnkfitf^Yi 

166 

Txmor  Creek ,,..,.,.-- 

166 

Midale  Creek.. 

165 

Wflst  India  Creek              

165 

Whitewater  River  Middle  Branch 

165 

Whitewater  River.  North  Branch 

165 

Whitewater  River  Rotith  Branch  .. 

165 

PrMfcnin  Biff  Rnrlnff  Creek 

165 

Camp  Cr©ek 

165 

Dnacnee  Creek 

165 

Partridge  Creek 

165 

Rugar  Creek    .                                 

166 

Trout  Run  

165 

Wataon  Creek                                        .... 

165 

Willow  Creek 

165 

Wisel  Creek 

165 

Red  Wlnj?.  T^«1U  Cr«ftV                                                                    

835 

"'  Hay  Creek 

835 

Rusbfordi  "Haley  Cr<^k 

165 

Enterprise  Creek 

165 

Ferguson  Creek 

166 

TTemintraray  Creek. .... 

166 

Mead 5Sk...T. :::::.: :.::.:::::;:::: 

165 

Overland  Creek 

165 

ftt.  ChfU'lw,  C-ATPpbells  Branch .     . 

1,300 
1,300 
1  300 
1,000 
300 

'  Carters  Creek 

Crows  Creek 

Demuths  Creek 

Halls  Run  ...,., ., . .  .  . ,   . . 

Hemingway  Creek T 

1.300 

Niools  Creek 

1;SS 

O'MearasCreek . 

Pettis  Creek 

''S 

Pine  Creek 

Rush  Creek 

300 

Trout  Rim 

300 

Troy  Creek 

2,300 
1  OQO 

Whitewater  River,  Middle  Branch 

Whitewater  River,  North  Branch 

l.OQO 

Whitewater  River,  South  Branch 

1,000 

Bprl"g  Orove,  R  Word  Creek 

165 

'      "           '  Waterloo  Creek 

165 

West  Beaver  Creek ■ 

165 

Rwan  River,  TTawklns  Creek , 

5,000 

Tamftnvjk,  ^nnduse  Creek r 

30O 

Utica,  Johns  Valley  Creek 

Rush  Creek 

30O 

Winmift,  BefK^h  Valley  Creek .  ,  ,    . .     . . 

30O 

'Bear  Creek.' 

300 

Beaver  Creek 

300 

Cedar  Creek 

300 

Chimney  RnoV  Creek 

30O 

Corey  Valley  Creek 

300 

Dakota  Valley  Creek 

30O 

Dobleste  i  m  V  al  ley  C  reek 

. 

30O 

East  Bums  Valley  Creek 

3,300 
300 

Espelding  Valley  Cresk 

Giunore  Valley  Creek 

3,000 
300 

Ginther?  Valley  Creek 

Harvey  Valley  Creek 

300 

Hicks  valley  Creek 

300 

Laufenberger  Valley  Creek 

300 

Money  Creek 

300 

Morrison  Valley  Creek 

300 

Murray  Valley  Creek 

300 

ptoedreek....;.. .:::.:..::::...:.:...:::::.:::::::: 

300 

Pleasant  Valley  Creek 

''S 

Rose  Creek 

Rupprecht  Valley  Creek 

300 

Straight  Valley  Creek 

300 

Trout  Valley  Creek 

300 

Vondraeck  Valley  Creek 

300 

West  Bums  Valley  Creek 

100 

Wlscoy  VaUey  Creek 
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DISTRIBUTION   OF   FISH   AND  FISH   EGGS,   1915.  59 

Details  of  Distribution  op  Fish  and  Egos,  Fiscal  Year  1915 — Continued. 
BROOK  TROUT-ContJnued. 


DisposiUon. 

Bggs. 

Fry. 

Ftngeriings, 
andadmts. 

Mootms: 

A  IbAm^^Tft,  Wurm  SprfngB  Cw»k . 

4,000 
1,200 
5,000 

Anaconda)  Rock  Crmk.T. ' 

Avon.  Dog  Creek ' 

B^Oirnide.  R&ker  rrAAk 1 

6,000 
5,000 
6,000 
7,500 
6,000 
5,000 

10,000 
6,000 

10,000 
7,600 
6,000 
6,000 
6,  OOP 
6,000 
5^000 
6,000 

B^ntuM^iOrAek ' 

1,000 

Cowan  Creek i 

DryCnek 1  ..  . 

Foster  Creek ' 

Kennedy  Creek i 

Middle  Creek 1 

PanCreek 

Reese  Creek 

Ross  Creek 

Smith  Creek 

Spring  Creek 

Sprlnghlll  Creek 

StoryCreek 

Thomraon  Creek 

1,000 

Trout  ureek 

BifrttmlHa'.  RtotfmhAr  CrMV,  floi^b  Vnr^  .                      

1,150 

1,050 

21  000 

Boulder  Creek 

Boulder  Creek,  East  Brands 

Duck  Creek.... .7. 

'l7d 

Medicine  Bow  Creek 

1,760 
1,750 
9,000 
15,000 

Otter  Creek,  North  Fork 

RwanipCreek 

Boaeman,  Angel  Creek 

i:lS!! 

'  Ba£erCreek 

Bostwick  Creek 

6,000 

Catqp  Creek , 

6,000 
6,000 
5,000 
6,000 
5,000 

Carl&  Creek 

Cockerel  Creek 

CnrtissCreek 

FlahCwek 

QreekCreek 

1,000 

HeebCreek 

6,000 
6,000 
6,000 
5,000 

JackelCreek 

Kennedy  Cr««k 

Lansing'Cr^k 

MartinX^reek 

3,000 
450 

Middle  Creek 

Middle  Spanish  Creek 

500 

Nbcon  Greek 

5,600 
1,000 
1,000 
3,000 

North  Spanish  Creek 

Ole  Olson  Creek 

PashaCreek 

Smith  Creek 

6,000 

South  Cottonwood  Creek 

1,000 
1,000 
1,TK)0 
1,000 

South  Spanish  Creek 

Specimffli  Creek .  . 

Squaw  Creek 

StoryCreek 

6,000 

Stuckey  Creek 

3,000 

Thompson  Creek 

6,000 
6,000 

TiceCreek 

Twin  T^^ke. ........  T  r , --...... 

450 

Brisbin,  Spring  Creek 

3,000 

Rrn^iiii,  t^liiirTb  Pond 

3,000 
1,500 

Broadview,  Spring  Lake 

Butto,  Basil  Creel.^.... ....:...!: 

5,400 
5,400 
9,000 
6,000 

BemSeee  Creek 

Canyon  Creek 

FisHcreek!:.::::;::::::::::. .:..:. ::::::::::::::::::::: 

Lost  Creek 

5,000 
5,000 

Moose  Creek 

Race  Track  Creek 

9,000 
9,000 

Rook  Creek 

Wise  River 

9,000 
600 

Cardwell,  Davidson's  ixmd 

ChadlMflim,  ^9^K  TftH,  Creek. .  

12,600 

Oufld  River 

16,000 

nMF<7,  Tattle  PrV^kly  Pear  Creek  .     ,                

460 

Civde'^ark.  Cottonwood  Creek                                 

27,600 

Rock  Creek 

20,000 

Cotumbos,  Rosebud  Creek 

:::::::::::: 

450 
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Details  of  Dibtrebution  of  Fish  and  £og«,  FmcjiL  Ybab  l(^15^-0omtuiiMd. 
BEOOS;  TBO^T-^OonOwMdi. 


DlqMtitn. 

B»i. 

Fry. 

Fingerliogs, 
and  adiuts. 

1,350 
300 

7,200 
5,400 
3,600 
7,200 
6,400 
5,400 
7,200 

5,400 
12,500 

2,000 



4  000 

750 

000 

7.000 

3,000 
3.000 

Iddot    

3,000 
600 

^ 

2,876 
600 

rork 

Pork    

600 

600 

300 

600 

300 

300 

300 

600 

300 

800 

8 

3,000 

11,600 
000 

3,750 

*W0 

625 

2.100 

600 

800 

600 

600 

600 

T^riiirian  CrAAlc 

600 

TTTin«r  AqhlAV  HrAfik                          

1,200 

T  .AwlcrfmvTi     A  riTinla  Crt^lr    Ffist  Fork                        

600 

Rnx  KIdAr  ClrAfik  East  Fork 

6,000 

lo'ooo 

12,500 

Tlnish  Creek                     

PAxInn Preek                              . 

160 

UrnrTrtnalH  frAftlr   Nnrth  Fork                                   

17,500 
7  500 
7,500 

'WnlvArinA  PreAlr                                        

'WnlverlnA  Pond 

T  iVkliv  "RnTitAil Creek                         - -•• 

600 

Cedar  Lake                     

1,226 

Fisher  River 

4,000 

T^ifsh  Lake               

2,000 

TtAtTiv  Creek                           

600 

T Jvincrctnn    Kri^hin  Creek 

6,000 

876 

Ford  Creek 

700 

TTnllidAv  flnrincf  Creek                        

875 

6,000 

Veredith  Creek  Pond                        .               

875 

Mortimer  Creek                  

7,600 
3,600 

{^nminprlftnd  CfmIc                       

4,500 

Yellowstone  River        

3,500 

I^ATidlow  Sixteen  Mile  Creek                                 

r,500 

M anViA.t:1:&n    Ttftlrer  Creelr                                                                       

15,000 
2,500 
15,000 
10,000 
15,000 

ElWniPsen'«{  nond                                               

Gibson  Creek                             

MoAlland  Creek                                                          

Stony  Creek 
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"BrntAOM  OF  XhsomtBvnoN  ov  Fisa  and  Eom,  Fiscal  Ykar  lOlfi-^OontiiDued. 


I^topositloD. 


Eggs. 


Fry. 


FJngerlings, 
and  adults. 


Kontanar-CoDtinued. 

Martinadalfl,  X'ooo  Creek 

LvonQreok 

Musselshell  River 

Spring  Creek 

Missoula,  Bitter  Root  River 

Clarks  Fork  Creek 

Moore,  Rock  Creek,  tributary  of 

Nlmrod,  Allison's  pond 

Norrls,  Meadow  Creek 

Rimini,  Ten  MUe  Creek 

Spire  Rook,  Plpestcme  Reservoir 

Bprlngdale,  Cold  Sortog  Creek 

Stevensvnie,  Bitter  Root  River'..! . . . . . 

Mm  Creek 

Stryker,  Alpine  Lake 

Dowdies  Pond 

Spring  Creek 

Superior,  CUff  Lake 

Dyomond  Lake 

Tocton,  Crov  Creek 

Tregloan,  Spring  Creek 

Two  Dot,  Big  Elk  Lake 

wnsall,  Horse  Creek,  Upper 

Nebraska: 

Chadnm,  Little  Bordeaux  Creek 

Trunk  Butte  Creek 

Gordon,  Lacaby  Creek 

White  Clay  Creek 

Nevada: 

Verdi,  State  fish  commission 

New  Hampshire: 

Alstead,  Colwell  Pond 

Bartlett,  8aoo  River 

Berlin,  jerteho  Brook 

Bristol,  Biake  Brook 

Panforth  Brook 

IHok  Brown  Brook 

Fowler  River 

Ctoocee  Brook 

Hembck  Brook 

Patten.Brook 

BrnRh  River 

Taylor  Brook 

Canaan,  Biaka  Brook 

Fairweather  Brook 

Indian  River 

Orange  Brook 

.Orange  Pond 

.  Colebroqk.  Gear  Creek 

Conway.  State  fish  commission 

Deny,  Beaver  Lake. 

Durnsmi,  Hoitt  Brook 

Franklin,  Can  Brook 

Mountain  Brook 

Putney  Brook 

GroveUm,  Keene  Bog  Pond 

Whitoomb  Mountain  Pond. 

Wl,  Main  Brook 

Lebanon,  Bicknell  Brook 

Cold  Pond 

liktleton.  Glover  Pond 

Manoheater,  Bog  Brook 

Bowman  Brook 

Codiran  Brook 

Cohas  Brook 

Colby  Brook ,. 

Cold  Spiing  Brook 

g>ld  Stream  Brook 
alton  Brook 

Darrah  Brook 

Dumpling  Brook 

Kider  Brook 

Leaches  Brook 

Mead  Brook 

Menter  Brook 

Millstone  Brook. , 

MQant»ln3rop)(«.. 


17,500 


25,000 


5,000 


50,000 


6,000 
IS,  000 


2,000 
3,000 
3,000 
5,000 
3,000 
»,000 
4,000 
»,000 
4,000 
3,000 
3,000 
fi^OOO 
4,000 
7,000 


30^000 


13,000 
2,000 
2,000 
4,000 
3,000 


$,000 
3,000 
9,000 


4,000 


4,000 
3,000 


•,000 


2,000 


3,000 

l^oio 


1,000 
13,500 
2,000 
13,500 
2,450 
2,100 
900 
2,000 
53,000 
1,200 
6,000 
4,500 


14,000 
2,276 


300 
300 
750 
700 
7,000 


900 
16,000 

10,000 
10,000 
19,000 
10,000 


1,000 


6,000 


tt 


1,500 
"366 


300 
200 


400 
400 
200 
200 


400 
400 


200 
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DISTRIBUTION   OP  PISH   AND  PISH   EGGS,  1916. 


DBTAiiiB  OF  Distribution  07  Fish  and  Egos,  Fiscal  Year  1915-— Continued. 
BROOK  TROUT-OmtiniMd. 


Disposition. 


Eggs. 


Fry. 


ytKuDOf 

and  adults. 


New  Hampshire— Contlnoed. 

Manchester,  Nigger  Brook 

Fatten  Brook 

Peters  Brook 

Pierce  Brook 

Presoott  Brook.... 

Ray  Brook 

Reed  Brook 

Steep  Pitch  Pond.. 

Watts  Brook 

Whitin  Brook 


Wiggin  Brook. 
Mnfbrd,  Baldwin  Brook. 


Cold  Brook. 

Scabbard  Brook 

Trow  Brook 

Nashua,  Cider  Mill  Brook 

Duncklee  Brook 

Hassell  Brook 

HiU  Brook 

John  Howe  Brook 

Lydia  Reed  Brook 

MTuddy  Brook 

Peacock  Brook 

Silver  Spring  Brook 

Tandy  Brook 

Witch  Brook 

Norwich,  Hughes  Brook 

Mtok  Brook 

Oliverian,  Ollverian  Brook  and  tributaries.. 

Percy,  Christine  Lake 

PetersDorough,  Wilder  Brook 

Pike,  Lake  Katherine 

Plymouthj^lbow  Pond 

Ponemah,  Peacock  B  rook 

Portsmouth,  Peverley  Brook 

Potter  Place,  Cole  Pond 

Raymond,  Dudley  Brook 

Ford  way  Brook 

South  Brookline,  Roclcwoods  Pond 

Scabbard  Mill  Brook 

Wallace  Brook 

Warner,  French  Brook 

Lake  Ninnepooket 

Meadow  Brook 

Osgood  Brook 

Snver  Brook 

Stevens  Brook 

Wilton,  Hickory  Brook 

New  Jersey: 

Bloonmeld,  Lindermeyer  Pond 

Spring  Brook 

Thompson  Pond 

Butler,  Pequannock  River 

Chatsworth,  White  Horse  Pond 

Morrlstown,  Ravenswood  Brook 

Ridgewood,  Wykofl  Brook 


Whippany,  Badgley  Brook. 


New  Mexic 

Chama,  Brazos  River 

Canlonis  River , 

Chama  River 

Cimarron.  Rayado  River 

Costilla,  Costilla  River 

Des  Motaes,  Spring  Hill  Pond 

Dexter,  Lake  van 

Folsom,  Trinchenta  Creek 

Olorietta,  Jacks  Creek 

Pecos  River , 

Hagerman,  Railway  Reservoir 

Onava,  Sapello  River , 

Raton,  Sugarite  River , 

San  Antonio,  Torreon  Spring  Pond. . . 

San  MarclaL  Nogal  Creek 

Santa  Fe,  Nambe  River 

Santa  Fe  River 

Servilleta,  Des  Montes  Pond , 

Fernandez  de  Taos  River. . 
Little  Rio  Qrande  River. . . 
Pueblo  River 


3,000 
'2,066 


3,000 


3,000 
3,000 
3  000 
2,000 


2,000 


2,000 
2,000 


3,000 
2,000 


3,000 
6,000 
9,000 
4,000 
10,000 


4,000 
10,000 
6,000 
1000 
2,000 


3,000 
3,000 
2)000 


5,000 
3,000 
10,000 
3,000 
2,000 
2,000 
6,000 
1,000 


200 
200 

300 


200 
200 
200 

300 
700 


200 


300 
'266 


200 


400 
200 


800 


600 


200 


800 

900 
800 
000 
000 
900 
900 


10,400 
10,400 
20^000 

laooo 

10,400 
1,000 
2,000 
10,000 
7,500 
22,500 
1,000 
10,000 
10,000 
1,000 
5,000 
5,000 
15000 
1,000 
1450O 
12,600 
12,600 
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Details  07  Distribution  of  Fish  and  Egos,  Fiscal  Year  1915 — Continued. 
BROOK  TROUT-Continued. 


Disposition. 


Eggs. 


Fry. 


Fiagerliags, 
yearUnra, 
and  admts. 


New  Mexico— Continued. 

Silver  City,  Mineral  Creek 

Ute  ParJc,  Red  River 

Wagon  Mound,  Tyson  Spring  Creek 

New  York: 

Alton,  Bump  Creek 

Kelsey  Creek 

Ardsley,  Sow  MiU  Creek 

Arena,  Forest  Lake 

Benson  Mines,  Black  Creek 

Ellis  Cieek 

Little  River 

Marshalls  Creek 

Tamarack  Creek 

Twin  Lakes 

Big  Indian,  Big  Indian  Creek 

Bushnellville  Creek 

Neversink  Creek,  East  Branch 

Neversink  Creek,  West  Branch 

Boonevllle,MillCreek 

Calcium,  West  Creek 

Cold  Brook,  Ketchum  Hollow  Creek 

Maltby  Hollow  Creek 

Croghan,  Desert  Creek 

Fish  Creek 

Trout  Bro(& 

East  Worcester,  Charlotte  River 

EUenville,  Chestnut  Creek 

Rondout  Creek 

Vemooy  Kill  Creek 

Evans  Mills,  Lawton  Creek 

Loadwick  Creek 

Pleasant  Creek 

West  Creek 

WUson  Creek 

Felts  MUls,  Felts  Mil  Is  Creek 

Frenches  Creek 

Johnson  Branch 

King  Branch 

Greene,  CrandallBrook 

Oeneganslete  Creek 

Wheeler  Brook 

Orotan.  Owasco  Lake,  inlets  of 

HonielI,CanisteoKiver 

Car  Valley  Creek 

Crittenden  Creek 

Grays  Brook 

Griswold  Brook 

McHenry  Valley  Creek ' 

Rockwell  Brook 

Seeley  Creek 

Seeley  Creek,  North  Branch 

Stevens  B  rook 

Whitney  Valley  Creek 

Hunter,  Batavia  Kil  1  Creek 

Elasoag,  Indian  Camp  Brook 

McConnell  Brook 

Pine  Bog  Brook 

Kerfaonkson,  Rochester  Creek 

Kingston,  Coxhlg  Kill  Creek 

Shawangunk  Kill  Creek 

Stony  Creek 

Veerkeerder  Kill  Creek 

Lake  Mahopac,  B  lount  B  rook 

Village  Brook 

Laoona,  Mad  River 

Livingston  Manor,  Willowemoc  River 

Lyons,  Ackerman  Brook 

Draper  Brook 

Second  Creek 

Trout  Run 

Midone,  Salmon  River  and  tributaries 

Mount  Pleasant,  Mhik  Hollow  Creek 

New  Scotland,  Vlauman  Kill  Creek 

New  York  City,  New  York  Aquarium 

Oneoota,  O  tego  Ci  eek 

Otsdawa  Creek 

Otsdawa  Creek,  East  and  West  Branches. 
Third  Brook. 


5,000 


10,000 
10,000 
10,000 


'  100 
KX) 

no 

KX) 

no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
5,000 

15,000 

5,000 
5,000 
5,000 
10,000 
a,ooo 
8,000 
8,000 
5,000 
10,000 
10,000 
20,000 

26,000 
6,000 

10,000 
6,000 

10,000 


5,000 
15,000 


10,000 
10,000 
9,000 
4,000 


10,000 
90,000 
8,000 


500 


4,000 
""99 
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DISTRIBUTION  OP  PISH   AND  PISH  BG08,  1W5. 


Dbtails  of  DisTRTBimoN  OF  Fi0H  AND  Boos,  FsBCAL  Ybab  1915— 0>Htitttted. 
BltOOE  TROtTT— Continued. 


Disposition. 


Eggs. 


Fry. 


FingerUngs, 
yearllniB, 
and  adults. 


New  York— Continued. 

OtisviUe,  Shawangunk  Mountain  Lake, 

Phoaniola,  Snyder  Hollow  Creek 

Stony  Clove  Creek 

WamerskillCieek 

Pine  Hlll.Blrch  Creek 

Pleasant  take,  Buck  Pond 

Longfellow  Lake 

Port  Henry,  Sherman  Brook 

Port  Jervis,  Black  Brook 

Mongaup  Brook. 


10,000 

6,000 

8,000 

6,000 

6,000 

15,000 

20,000 

20,000 


Ponghqnag,  PleasanlRidge Run 

Preble,  Ttou^miogaiyver,  headwaters. , 


St.  Regis  Falls,  Ploof  Brook . 

Saugertles.  Winston  Pond 

Schenectady,  Hungerkill  Brook . 

Schnevus,  sohnevus  Creek 

Seneca  Falls,  Canoga  Creek . . 
Sherburne,  Handsome  Brook 


Standish,  fjpper Chateaugay  Lake. 
Suflem,  Tallmans  Brook 


8,000 
10,000 

5,900 

3,000 
15,000 
15,000 

5,000 
10,000 
10,000 


Syracuse,  Conklin  Brook . 

Elmwood  Brook 

Oeddes  Brook 

Pools  Brook 

South  Hollow  Brook 

Swamp  Brook 

Waldeo,  Kline  KillCreek 

Shawangunk  KillCreek 

Watertown^aoobs  Creek 

WellsTille,Honeoye  Creek 

Whitehal  1 .  Cold  B  rook 

White  Plains,  RIdgrtugh  Pond 

Willsborough,  Little  Sky  Pond 

Woodstock,  SawkillCreek 

North  Carolina: 

Andrews,  Jarrett  Creek 

Brevard,  East  Fork  Creek,  headwaters. 

Cherryfleld,  Weaver  Creek 

Crestmont,  Baxters  Creek 


20,000 
20,000 


10,000 
3,000 
6,000 
6,000 
8,000 


Edgemont,  Gregg  Creek. 
LosFCk 


LostCove  Creek 

Rock  House  Creek 

Elk  Park,  Butch  Creek 

Hendersonville,  Falling  Brook 

Horse  Shoe,  Queens  Creek 

Hudson,  Gibson's  pond 

Lake  Toxaway,  Horse  Pasture  River 

liinneapolis,  Birchfleld  Creek 

Montesuma,  Boones  Fork  Creek 

Kawana  Lake 

Mount  Tabor,  Spivev  Mill  Ppnd 

North  Wilkeeboro,  cub  Creek,  Spring  Branch . . . 

Bugger  Creek 

Laurel  Creek 

Laurel  Creejc,  North  Branch . 

Little  Bugger  Creek 

Masters  Branch 

Pera  Branch 

Reddles  River,  North  Fork . . 

Penrose,  Laurel  Creek,  East  Branch 

Laurel  Creek,  Middle  Branch 

Laurel  Creek.  West  Branch 

ThomasCreek 

Pensaoola.  Cat  Tail  Creek 

P ineola.  Upper  Creek 

Piseah  Forest.  Sutton  Creek 

Pltte,  Camp  Creek 

Roaring  River.  Mountain  Run 

Ronda,  Bmigalow  Creek 

Rosman^  French  Broad  River,  North  Fork 

Rural  Hal  LSnider's  pond 

Ohio: 

GanettsvUle,  Spring  Brook. 

Stuart  Creek 

Lexington,  Beverstook  Run 

Mansfield,  Hales  Run 

SprlngvUle  Brook 
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Details  of  BisTRiBimoN  of  Fish  akd  Bg<»s,  Fiscal  Year  1915— Continued. 
BKOOK  TROtTT-^/OOtlmied. 


Dkpodtkm. 


Bggs. 


Fry. 


Flngerlings, 
yearllags, 
and  admts. 


Ohio— Continued. 

Mount  Vernon,  Dekno  Run 

eohenks  Greek 

Plymouth,  Huron  River,  South  Braneh. 
Ravenna,Cuyahoga  River,  tributary  of. . 
Urbana,  Clear  Creek 


^    Oarrier,  Jna^e  Lahe. 

^^aekamaft,  Aberaathy  Ck^eek. 

Canyon  Oeek 

CryetalLake 

Saunen  River 

OreconCity,  Bosh's  pend 

FBBnsyiTanla: 

Ann  ville,  Kfllhisers  O^eek . . . . 


Ansonia,  AM4>h  Run. 
Bellefonte,  SpringjDieek. 


Bellnap.  Martfais  1 

Blroh,  Bireh  Island  Run 

Bodlne,  Battle  Run 

Condon  HoUow  Run. . . 

Hurray  Run 

Salt  Run. 

Slack  Run 

Chrltsle,  Gongs  Creek 

Ohambersburg,  Bireh  Run 

Garbaugh  Run. 
Pine  Run.... .. 

Christiana,  Evans  Run . .  .'.'.*. 
Clearfleld,  Big  Trout  Run 


Cold  Creek.. 

Little  Anderson  Creek 

Little  Stony  Run 

Littie  Trout  Run 

Montgomery  C^eek 

Moose  Creek,  Left  Branch. 


Oogan  Station,  Big  Sandy  Creek, 
HoaglandRun., 
WolfRun 


Corbett,  Susquehanna  River,  West  Branch. 

Ctoas  Fork,  Kettle  Creek,  C^oss  Fork 

Dunlo,  Barefoot  Run 

Bobs  Creek 

Bbensbuxg,  Cold  Spring  Run 

GettysRun 

IlligsRun. 

James  Run. 

Jones  Run 

MoGarrsRun 

Morris  Jones  Greek 

Roberts  Run 

Ri9>idRnn 

Roaring  Run 

WniiamsRun 

EltoobuK,  Laurel  Run 

Essksk,  Black  Stunip  Run 

Horns  Run 

Kansas  Run 

Lake  Run 

Fleetwood,  Willow  Creek 

Frugality,  Laurel  Run 

Sandy  Run 

Qaleton,  Qennania  Cftek 

Kettle  Creek 

Kettle  Creek,  Bast  Branch 

Lyman  Run 

GlenMawT,  Rook  Run 

Hastings,  Msooll  Run 

KuntsmanRun 

Moss  Run 

Piatt  Run 

Rock  Run 

Rogue  Harbor  Run 

Hasleton,  Beck  Pood 

KeUersRun 

Long  Run 


800 
2.000 
2,000 

600 
12,000 

1,000 

800 
6,500 

420 
10,000 
1,600 

250 

1,000 

2,300 

500 

1,000 

500 

300 

300 

500 

500 

375 

1,500 

2,000 

1,500 

300 

500 

500 

500 

500 

500 

500 

500 

500 

1,000 

1,000 

1,500 

1,500 

1,000 

1,000 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

500 

1,000 

500 

1.000 

500 

1,000 

1,000 

1,000 

1,500 

1,000 

1,500 

1,000 

1,000 

1,000 

500 

1,000 

500 

1,000 

1,000 

876 

376 

876 
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Details  op  Distribution  of  Fish  and  Eogs,  Fiscal  Ybar  1915 — Oontinued. 

BROOK  TROUT— Continued. 


Disposition. 


Pennsylvania— Continued. 

Haxleton,  Ringlabens  Run 

Spaulding  Run 

Hoadleys,  Middle  Creek 

Wawgum  Creek 

Honesdale,  Johnson  Creek 

Lackawaxen  Creek 

Howard,  Marsh  Creek 

Huntingdon,  Stony  Creek,  East  Branch. 

Jersey  Shore,  Catfish  Run 

Gamble  Run 

Larrys  Creek,  First  Fork . . 

McElhatten  Run 

Lake  Ariel,  Five  Mile  Creek 

Lancaster,  Cromer  Run 

Herrs  Brook 

HoUinfers  Run 

Myers  Kun 

Lock  Haven,  Rands  Run 

Lykens,  Clarks  Creek 

Rattling  Creek 

Mann,  Graves's  pond 

Marietta,  Clarke  Run 

Meyersdale,  Big  Pine  Run 

Little  Pine  Run 

Meadow  Run 

Tub  Mill  Run 

Milford,  Deep  Brook 

Dwarf  Kill  Creek 

Raymond  Kill  Creek 

Steward  Creek 

Vandermark  Brook 

Mm  HaU,  Baker  Run 

Beech  Creek 

Benjamin  Branch 

Browns  Run 

Bull  Run 

Cedar  Run 

Chatham  Run 

Cherry  Run 

Duck  Run.' 

^      FishingCreek 

Hayes  Run 

Lamar  Run 

LItUe  Fishing  Creek 

McElhatten  Run 

Plum  Run 

Queens  Run 

ScootacRun 

Shoemaker  Branch 

Minersvllle,  Black  Creek 

Buck  Horn  Creek 

Buck  Run 

Dyers  Run 

Indian  Run 

Middle  Creek 

Sammys  Run 

Taylors  Creek 

Mount  Union,  Black  Log  Creek 

CartersRun 

Licking  Creek 

Lyons  Gap  Run 

Old  Womans  Run 

Scrub  Gap  Run 

Singers  Gap  Run 

Sugar  Run 

New  Florence,  Powder  Mill  Run 

Tub  Mill  Run 

New  Philadelphia,  Cold  Run 

KunklesPond 

MerklesPond 

Rucks  Pond 

SchooksPond 

SUver  Creek 

Wildcat  Run 

Yosts  Pond 

North  Bend,  Bull  Run 

LaurellyRun 


Fry. 


Flngerlings, 
yearlinet, 
and  adults. 


375 

400 

1,000 

1,000 

1,000 

1,000 

1,000 

1,500 

1,000 

500 

1,000 

1,000 

800 

300 

300 

300 

300 

500 

3,400 

1,500 

300 

600 

3,000 

2,000 

2,000 

2,000 

1.000 

1,000 

1,000 

400 

500 

1,000 

1,000 

500 

500 

500 

1,000 

1,000 

500 

500 

2,000 

500 

500 

1,000 

1,000 

1,000 

500 

1,000 

500 

750 

750 

450 

750 

750 

760 

760 

760 

250 

960 

260 

960 

2,250 

960 

260 

260 

600 

600 

250 

126 

126 

126 

126 

126 

960 

196 

1,000 

1,000 
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Details  or  DisTBiBimoN  or  Fish  and  Eggs,  Fiscal  Ybab  1915— Contmued. 

BROOK  TROUT— Contliuied. 


Dlqiositkiii. 


Bggi. 


Fry. 


Fingerlingi, 
aodadtuts. 


_^lvnniii  -Oonttaiied. 

on  City,  Hone  Creek 

Panther  Ron 

Reese  Rim 

8]ateRun 

Ptttton,  Beaverdam  Creek 

Rock  Rim 

PhflUpeburg,  BushkiU  Creek 

Picture  Rocks,  Beer  Creek 

Quarryville,  Siewarts  Rim 

Rabton,  Abbotts  Rim 

Acid  Branch 

Bear  Trap  Rim 

Buck  Rim 

FroMnRun 

Frosen  Run,  Left  Fork 

Frosen  Run,  Right  Fork 

Hat  Run 

HeyhntmRun 

Hounds  Run 

Long  Run 

Keadow  Smiog  Run 

Mffl  Creek 

Miners  Run 

KoyerGutRun 

Pleasant  Creek 

Potash  Run 

Red  Run 

Red  Run.  Left  Fork 

Roaring  Branch  Creek 

Rock  Run 

Rock  Run,  Right  Fork 

Short  Run 

Wlnslow  Bolton  Out  Run 

YeUowDogRun 

Reading,  Redcay  Spring  Creek 

Spring  Creek 

willow  Creek 1 

Reese,  Cave  Pond 

Roaring  Branch,  Abbotts  Run 

Blacks  Creek 

Block  House  Creek 

Deep  Hollow  River 

Deep  Hollow  River,  Left  Fork. 

DoneyRun 

FrysRun 

HeoeRun 

Hughes  Creek 

Kinsley  Run 

Long  Run 

Lycoming  Credc 

Messner  Creek 

Miller  Run 

Mountain  Run 

Ogden  Branch 

Pack  Horse  Creek 

Roaring  Branch  Creek 

Roupp  Creek 

Salt  Spring  Run 

Tim  Grays  Run 

Winslow  Bottoms  Run 

Rodnrood,  McClintocks  Run 

Royecsford,  Pigeon  Creek 

Rock  Run. , 


1,000 
3,000 
3,000 
1,500 
1,000 
1,000 
1,000 
1,000 
1,500 
1,000 
1,000 
2,000 
1,600 
1,000 
1,000 
1,000 
1,500 
2,000 
4,000 
2,000 
3,000 
2,000 


Royal  Springs  Creek. 
erRun 


Seward,  Baker  Run. 

Big  Spring  Run 

Little  Sugar  Run 

Sbflridan,Millback  Creek 

SiserviUe,  Cowley  Run,  Branches  of. . 

Snow  Shoe,  Beech  Creek 

BennecsRun 

'  Black  Moshannon  Creek. 

ClarksRun 

Fields  Run 

Horse  Head  Run 

Little  Sandy  Creek 

Mfchels  Spring  Run 


1,000 
1,000 
1,000 
1,000 
2,000 
500 
1,000 
500 
300 
300 
500 
1,300 
300 
500 
500 
400 
300 
300 
300 
500 
300 
500 
400 
300 
500 
500 
500 
300 
500 
500 
500 
200 
200 
200 
625 
375 
750 
500 


4,000 
900 
600 
300 
500 
500 
500 
1,000 
1,000 
500 
500 
500 
500 
500 
500 
500 
500 
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IHSTBIBUTIOK   O^  FISH  AND  FI8IL  BOOS,  1)^5. 


Fry. 


FingBrllngB, 


-^» 


Its. 


PenosylYMiiikr-ContiniMa. 

Snow  Sboe,  Pine  Run 

Ranking  Run 

Rock  Run , 

StflrlinfRun 

sunk  Town  Run 

waOaoeRun 

Yosts  Run 

Bprinf  Qroye/Trone's  pond 

Stroodsburg,  JBroadbeads  Creek ^ . . 

BushkillCreek 

IfcMichaels  Creek 

ICarshalis  Creek 

Pocono  Creek 

Saw  Creek 

Sunbury,  Little  Shamokin  Creek,  tributary. 

Tamaqua^Xooust  Creek 

Taylor,  Gardner  Creek 

Trout  Run,  Blacks  Greek 

Block  House  Creek 

Bunnell  Run 

Deep  HoUow  Run 

Eni^ishRun 

FlooksRun 

Four  Kile  Run 

Little  Pine  Creek 

Otter  Run 

Rock  Run 

Six  Mile  Run 

Smiths  Run 

Steam  VaUey  Run 

Texas  Creek 

Trout  Ron 

Trout  Run,  Left  Fork 

Wolf  Run 

Troy,  Ballard  Creek 

Cleveland  Run 

Cross  Roads  Creek 

FaU  Brook 

Olen  Creek 

BelneB  Creek 

Knlflor  Creek 

ICeqpn  Creek 

Palnnes  Run 


Pkalps  Creek. 
SmlikRun. 


Tamvack  Swamp  Creek. 
Tioca  River,  headwaters. 
WeEtmsC     ' 


I  Creek.. 

Woods  Run 

WaterviB%  English  River 

WattB,  Dniyif  Run 

HiAmansRun 

West  NanMrake,  Fades  Creek 

Pikes  Creek. 

Sandy  Run 

Shin^  Run 

Westport,  9taut  Run,  Kettle  Creek  Branch. . 
Williamsbiiig,  Clover  Creek 


6,aM 
4,i66 
1,800 

2,  Ode 
voeo 

4,000 
1,000 
1,000 
1,000 
4,000 
1,000 
1,000 
3,000 
1,000 
1,000 


500 

500 

500 

500 

500 

500 

500 

300 

1,800 

1,800 

1,800 

1,800 

1,800 

1,800 

400 

500 

800 

500 

500 

500 

500 

500 

500 

1,000 

500 

500 

500 

500 

500 

500 

500 

1,000 

500 

1,000 


Piney  Creek, 
iear  Creek. 


WiUlamspvt,  Bear  ( 

MmCieek 

MiURun 

Ogdonia  Creek.. 

Windbec,  Allison  Run 

Beaverdam  Run 


Berkebyle  Run. 

Big  Pamt  Creek 

Biscuit  Spring  Run 

Five  Mile  Run 

Glass.  Run 

LaytonRun........ 

Little  Dark  Shade Crtek. 

Little  PafaitCiaek 

Manges  Run 

ICoores-Run 

Paint  Creek 

Pin^  Run... 

Ripple  Run './,','... 


500 

«00 

«00 

800 

800 

800 

800 

1,000 

1,500 

1,000 

1,000 

1,000 

500 

500 

500 

1,000 

500 

50O 

500 

50O 

50O 

500 

50O 

50O 

500 

500 

500 

500 

500 
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Bmr^m^  ow  I>»i!EiMmDN  09  Fisk  and  £«q8»  Fiogaji  Ybar  101$--€loiidi]ittoiL 

BAOOdC  TB)CM?T-r<:MlteiMi. 


Fry. 


FtncerUngs, 
yearUngs, 
aad  adults. 


PennaylyanlEk—Cootinoed. 
Wtadb 


dbef,  0aiid7  Rum 

Shade  Creek,  Roaring  York 

Susie  Run 

WliitakerRun 

BoaUiCarolitia: 

Fkskms,  Cove  Creek 

Little  Cane  Brake  Creeks 

Little  Mountain  Creek 

MiU  Creek 

Rocky  Bottom  Creek. 

Taylors,  ChJck  Springs  Creek 

life  bakota: 

Brownsville,  Bear  B«tte  Creek 

Custer,  Sanaw  Creek 

WlUow  Creek 

Elmore,  Bpearfish  Creek 

upper  Speasflsh  Creek 

Hm  City,  mddleSrainf  Creek 

Newtons  rork  Creek 

Palmer  Oulch  Creek 

Sheridan  Lake. 

Slate  Creek 

Spring  Creek 

Stmday  Gulch  Creek 

Tenderfoot  Creek 

Hlseea,  Rapid  Creek 

Hot  Sprftoffl,  Palmer  Lake .". 

faiterior,  No  Flesh  Creek. 

Iron  Creek,  Iron  Credc 

McLaughlin,  Oak  Creek 

Maurice,  Lost  Cabin  Creek 

Mystic,  Canyon  Lake 

Castle  Creek 

Clefdiom  Run 

Indian  Scho(^  Lake 

Lime  Kiln  Run 

Little  Rapid  Creek 

Rapid  Creek 

Slate  Creek 

Spring  Creek 

Tunnell  Creek 

Upper  Rapid  Creek 

Nemo,  Box  Elder  Creek 

Elk  Creek 

Pactob,  Keenan's  pond 

Piuma,  Upper  Bear  Butte  Creek 

Rapid  City,  Deer  Creek 

Schamber  Pond 

SlcklcrsPond 

Rockford,  Little  Rapid  Creek,  West  Fork. 

Silver  Creek 

Savoy,  Little  Spearfish  Creek. 

Silver  City,  Rapid  Creek 

Spearfisb,  Ciow  Creek 

Higglns  Creek 

McOofflns  Branch 

Nichols  Branch 

Pettigrew  Branch 

Rushton  Creek 

Spearflsh  Creek 

Spring  Creek 

Summers's  pond 

Upper  Chicken  Creek 

water  Cress  Creek 

Sturgis,  Deadman  Creek  Pond 

Victoria,  Spearflsh  Creek 


Bristol,  Cedar  Creek 

^    Hampton,  Slmerly  Creek 

Yfttauut: 

Arlington,  Beaver  Meadow  Brook. . . 

Benedict  Brook 

Butternut  Gutter  Brook. 

OEUifield  Brook 

Deming  Brook 

Favvllle  Brook 

LuhropBrook 

Buton  Brook 

Whitman  Brook 


4y000 

3,000 
2,010 
2,008 
2^000 
8,000 

a,oao 

2,000 
3,000 


500 

1,000 

500 

500 

a,  000 

3,000 
3,000 
3,000 
8s  000 
3,000 

5,000 

21^000 

20,000 

60,000 

35,000 

5,000 

10,000 

5,000 

4,800 

10,000 

44,000 

5,000 

5,000 

25,000 

5,000 

10,000 

10,000 

25,000 

1,200 

5,000 

10,000 

8>000 

8.000 

3,000 

10,000 

58,200 

20,000 

5,000 

6,000 

10,000 

15,000 

10,000 

5,000 

20,000 

8,000 

5,000 

5,000 

10^000 

5^000 

15,000 

20,000 

8,000 

15,000 

8,000 

3,000 

3,000 

8,000 

190,000 

10,000 

S,000 

2,000 

5,000 

3,000 

4,800 

5,000 
8,000 
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DISTRIBUTION   OF   FISH   AND  FISH   EGGS^   1916. 


Details  of  Distribution  of  Fish  and  Eoos,  Fiscal  Year  1915 — Continued. 
BROOK  TROUT-Contliioed. 


Dtopoittlon. 


Eggi. 


Fry. 


•ndadima. 


Vennont— CkmtiimecL 

Bamet,  Alkm  Brook 

East  Peacham  Brook 

Harbey  Brook 

Roy  Brook 

Sucker  Brook  and  branches 

Baire,  Downing  Brook 

F  landers  Brook 

Jimerson  Brook 

Labrador  Brook 

Barton,  Donald  Brook 

RoarlngBrook 

Rowell  Brook 

Williams  Brook 

Bennington,  Big  Hell  Hollow  Brook 

Dunville  Brook 

Little  Hell  Hollow  Brook 

South  Brook % 

•  Walloomsac  River 

Woodford  City  Brook 

Bristol,  Norton  Brook 

Burlington,  applicant 

Canaan,  Averlll  Brook 

Big  AveriU  Lake 

Black  Branch 

Forest  Brook 

Forest  Lake 

Lewis  Lake 

Uttle  Ayerill  Lake 

Norton  Lake 

NuJhegan  Brook 

RoarlngBrook 

Second  Black  Branch 

YeUow  Branch 

Danville,  Brown  Brook 

Crane  Brook 

Harris  Brook 

Haviland  Brook 

Heath  Brook 

Langmaid  Brook 

Mineral  Spring  Brook 

Palmer  Brook 

Pool  Brook 

Spaulding  Brook 

Sucker  Brook 

Thompson  Brook 

Tice  Brook 

Wells  Brook. 

Whyman  Brook 

William  Brook 

Derby  Line,  Tomophobia  River 

East  Berkshire,  Trout  Brook 

East  Dorset,  Mad  Tom  Brook 

Edgewater,  Bill  Young  Brook 

Lanesboro  Brook 

Enosburg  Falls,  Cold  Hollow  Brook 

Ladd  Trout  Brook 

Mineral  Spring  Brook 

Pat  Brady  Brook 

Tyler  Brook,  Bakersfleld  Branch. 

Ofeensboro,  Caspian  Lake 

Oroton,  Darling  Pond 

Hardwick,  Bean  Brook 

Bickford  Brook 

Bunker  Brook 

Bumham  Brook 

Cedar  Swamp  Brook 

Cooper  Brook 

Corkscrew  Brook 

Currier  Brook 

Porter  Brook 

Tucker  Brook 

Whitney  Brook 

Holdan,  Barnard  Brook 

Clover  Vale  Brook 

Cobum  Brook 

Elliott  Brook 

Furnace  Brook,  branch  of 

Furnace  Brook,  West  Branch 

Rttndall  Brook 


5,000 


1,500 

2,000 

1,500 

1,500 

1,600 

2,000 

3,000 

2,000 

3,500 

3,000 

3,500 

2,000 

8,000 

300 

600 

160 

800 

815 

300 


4,000 
5,000 
5,000 


3,500 
13,000 
2,000 
4,000 
8,000 
8,000 
8,000 
12,000 
13,000 
1,500 
6,000 
6,000 
8,000 
8,000 
2,000 
3,000 
3,000 
8,000 
8,000 
3,000 
8,000 
8000 
8,000 
8,000 
8,000 


8,000 

300 


5,000 
4,000 
3,000 
4,000 
2,000 
3,000 
^000 


1,000 
1,000 
1,000 
1,000 
1,000 
800 

59.000 
8,000 
5,000 
8,000 
8,000 
3,000 
5,000 
8,000 
8,000 
5^000 
8,000 

10,000 
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Dbt^iui  or  DiBTBiBUTtoN  OF  FisH  AND  Eoos,  FiscAL  YsAB  1915--Contmaed. 

BBOOK  TROUT-ContJiuied. 


DispodtkHL 


Eggs. 


Fry. 


PingBrliiigB. 
yearlinm, 
andadultB. 


Vcnnont^-ContiziiMd. 

Hyde  Park,  Hyde  Pond 

Mud  Pond  Brook 

lawood,  Newman  Brook 

Sutton  Brook 

Warden  Brook 

iBland  Pood,  B  ear  Hill  B rook 

Clay  Brook 

aay  Hill  Brook 

Lightening  Brook 

Lost  Brook 

MoCabe  B  rook 

Paye  Brook 

Smith  Brook 

WiUey  Brook 

Jamaica,  Clayton  B  rook 

CobbBnx* 

Cressey  Brook 

Forrester  Brook 

Oorham  B  rook 

Kidder  Brook 

Lyndonville,  Bailev  Brook 

Speedwell  Pond 

Manchester,  BattenkUl  River 

Battenkill  River.  West  Branch 

Bourne  Brook,  North  Branch 

Marshfield,  Brookside  Pond 

Doctortown  Brook 

Mears  Brook 

Mollys  Falls  Branch 

Niggerhead  Brook 

MMdlebury,  Dutton  Brook 

Ingles  Brook 

Poor  Farm  Brook 

Middlesex ,  Chase  B  rook 

Keene  Brook 

Pierce  Brook 

Slide  Brook 

Montpelier,  Ryan  Brook 

Morrisvllle ,  B  eeling  B  rook 

Bugbee  Brook 

Darling  Brook 

Green  River  Brook 

Lamoille  River *. 

McFall  Brook 

McNollBrook 

Potash  Brook 

Ryder  Brook 

Newbury ,  Long  Pond 

Newfane,  Qrassy  Brook  and  tributaries 

Newport,  Mill  Brook 

Miller  Brook 

North  Bennington,  Broad  Brook 

Biishnell  Brook 

Chase  Brook  (A) 

Chase  Brook  (B) 

Deerfleld  River,  West  Branch. 

Evans  Brook 

Hoosic  River,  North  Branch... 

Little  Hell  Hollow  Brook 

Rider  Branch 

Roaring  Brook 

Stratton  Brook 

North  Concord,  Cold  Brook 

Rainey  Brook 

Story  Brook 

North  Stratford.  Dennis  Pond 

Norwich,  Lake  iditchell 

Orleans,  Dewey  Brook 

DuttonBrook 

OallupBrook 

long  Pond 

Willoughby  River.  Upper 

Plainfleld,  Kingsbury  Brook 

Pigeon  Pond 

Qnechee,  Boyd  Brook 

Gull  Brook 

Strack  Brook 


5,000 
3,000 


3,000 


20,000 
11,000 
6,000 
10,000 
8,000 
4,000 
8,000 
4,000 
10,000 
10,000 
25,000 
5,000 
5,000 
4,000 
5,000 


5,000 


5,000 
6,000 
5,000 


10,000 
20,000 


5,000 
2,000 
2,000 
3,000 
5,000 
2,000 
5,000 
3,000 
2,000 
4,000 
2,000 


3,000 
10,000 
5,000 
5,000 
•  5,000 


750 
1,500 

750 
2,500 
2,500 
2,500 
2,500 
4,000 
2,500 
2,250 
4,000 
2,500 
4,000 
4,000 
4,000 


4,000 
4,000 
3,000 
5,000 


2,500 
5,000 
1,500 


5,000 


2,300 
6,000 


4,000 
8,000 


1,500 
4,000 
2,000 
2,500 

28,000 
6,000 
6,000 
6,000 
8,000 

10,000 
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IWTBIBUTION   OF   FiSH   AND  FiSS   BQG8^  19]i5. 


IXBTAoa  oc*  DisTiuBUTioN  oiT  Fi9K  AND.  f^a^fi,  FifiCAL  Yea^  19l5--Gon^iiiu^ 


Di^^tlOQ. 

vtm 

Fry. 

Vermont— Continued. 

QtiecheA 

5»000 
IfcOOO 

6,009 

Randolvl 

2,000 
2,600 

2,000 
6,000 
5,000 
6,000 

?'2S 
1,000 



6,000 
6,000 

2,600 



6,000 

3,000 
4,330 

6,000 
6,000 

1,600 
1340 
3  830 
3,600 
2,000 

6,000 

lok    

6,000 
6,000 

1,500 

6.000 

►k             



600 

ichof 

16,000 

6,000 
6,000 
1^006 
6,000 

6,000 
5,000 
26,000 

6,000 

R^l                                          

' 

r  and  branches r  - 



Of- 

600 

1,000 
1,000 
2,000 
1,000 

t        

Blodffett  Brook      



Bonett  Brook 

Biindv  Brook •■ 

2,000 

1,500 
1,000 

Carv  Brook      

Clifford  Brocdr 

2,O0Q 

Cold  Brook          

1,500 
500 

Crane  Brook 

Kast  Branch  Brook 

500 

Fairbanks  B  rook 

2,000 
3,000 
1,000 
3,000 
500 

Froc  Pond           

flftire.  Brook  fA)..^ 

1,000 

Oaee  Brook  (B) 

Harris  Brook 

Hawkins  Brook 

3,600 

500 

Heath  Bro(A 

500 

TTAfnlnirWAV  Rrnnk. . .         

1,000 

Hoiiffhton  Brook 

300 

LadaBrook                                

Langntald  Brook r..,T 

1,000 

1,500 

1,000 

250 

Lime  Brofdt                                    

Tjnrchin  Brook 

Meadow  Brook 

Meecham  Brook 

1,000 

Minwal  Springs  Brook 

1,000 

MorriUBrook             

2,500 

Niles  Brook 

750 

North  Brook 

750 

Oram  Stevens  Brook 

2,000 

Palmer  Brook                                   

1,000 

Plan*  Brook 

1,500 
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Bbtails  of  DifirrsiBunoN  of  Fish  and  Egos,  Fiscal  Ybab  1915— Continued. 


BROOK  TROUT— Cantinued. 


Di^KisttiaD. 

BggB. 

Fry. 

Ffaigerlings, 
yearlings, 
and  adults. 

j^,  jnhn^hnry,  Pool*  Brook 

1,000 

2,500 

3,000 

500 

Pope  Brook 

Pumpkin  Hill  Biook 

Randall  Brook. 

Rickaby  Brook 

1,000 
500 

Roberts  Brook  (A) 

Roberts  Brook  (B) 

500 

Shattuck  Brook 

1,500 
1,000 
3,000 
2,000 
500 

Shaw  Brook 

Sleepers  R  i  ver 

9,000 

Spauld Ing  Brook  (A) 

Spauldlng  Brook  {B) 

Stanton  Brook 

2,000 

Taft  Brook 

1,000 
500 

TIce  Brook 

Walter  A  ndrick  Brook 

4,000 

Wards  Brook 

2,000 
2,000 

Waterman  Brook 

Wells  Brook  (A) 

i,666 

1,000 

1,500 

500 

Wells  Brook(B) 

Wheaton  Brook 

Whvman  Brook 

Wright  Brooic 

2,000 
2,000 
10,000 
10,000 

Shelbttme,  Fletcher's  pond 

South  Royalton,  Alool^ond 

South  Walllngfoni,  South  Wallinglbid  Brook 

Springfield,  Commissary  Brook 

8,000 

Oarretts  Brook 

3,000 

Joe  Boss  Brook , 

8,000 
3,000 
3,000 

Scrabble  Brook 

West  Springfield  Brook 

Sutton,  Bailey  Brook 

1,500 

1,500 

750 

Bundy  Brook 

Bumham  Brook 

Butterfield  Brook 

750 

Clark  Brook 

8.500 

Reed  Brook 

i;50U 
1,500 

Sanborn  Brook 

Twombly  Brook 

1,500 

WfllardBrook 

750 

Taftsvllle,  Baboock  B  rook 

6,000 
6.000 

Beaver  Brook 

Skunk  Hollow  Brook 

600 

Townshead,  Big  Brook 

8,000 
10,000 

'  Plastered  House  Brook 

Rimpso« vfiie Brook., ..                  .   .  .  .  ...  . 

3,000 

Ware  Brook                           

3,000 

Wallingioid,  Otter  Creek,  Souih  Branch 

8,000 

e,ooo 

15,000 

'  Roaring  Brook .         

Wells  River,  Peach  Brook  and  tributaries 

West  Burke,  Bald  Hill  Pond 

10.000 

'  Beaver  Brook 

2,000 

Raden  Brook 

3,500 
400 

West  Hartford,  Rockland  Brook 

'  Sunny  Brook. 

3,000 
8,000 
4,000 

4,000 

5.000 

Woodstock,  Beaver  Brook , 

Beaver  Meadow  Brook 

'RnHbih  Vflls  BmoV 

Everneen  Brook 

Oulf  Brook .^ 

Hftpnv  Vallev  Brook. 

Virginia: 

jiibingdoii,  The  "Meadows'' Lake 

2,000 

'  Town  Creek 

8,000 

Atkins,  Nicks  Creek 

750 

BfrTsland.  Bi^tt4irv Creek 

1,000 

Hunting  Creek 

5,000 

Mtifun  Creet . 

1,000 

Bnrhan^p,  Buchanan  CreeV , , 

4,000 

Covfnffton'  Christlevs  Crw^k ,  .,,.-,-.,,  ^ ,-.-,.,.  ^ .  ^ ..  ^ 

4,000 

Iron  Moi^nt^^in  Branch 

1,000 

Damascus  Beaver  Creek 

10,000 

Front  Royal,  Belmont  Creek 

600 

'  Hannv  Creek 

600 

Hamilton.  T/Oves  Run  ....r.r.r 

500 

HkrriwnmirGr  Drv  River 

5,000 

Tw  T^ATVit  Dftm  C^Pftfilc                                 •.••..•••..••.•••..••••• 

2,000 

Ldngdale,  Simpson  Creek,  North  Fork 

4,000 

86497°— 17 11 
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DxTAiM  OF  BvTBiBUtioN  OF  Fi»H  AKD  £o««,  Fmcal  Ybab  1916— OontUnM. 

BROOK  TROVT^-^^oAtUliia. 


DiipuslUuu. 


VIrgiiiian-Gantiiiiied. 

Monterey,  James  River,  headwaters . 
South  Branch.. 


Rural  Retreat,  Brown  Brook 

South  Richmond.  Gravel  Hill  Pond. 

Spring  fiUlh  Gordon  Branch 

Staunton,  Ramsey  Creek 

Woodstock,  Little  Pork  Creek 

Little  Stony  Creek 

Washington: 

Aberdeen,  Little  Hoquiam  River 


Berlin,  Lake  Dorothy. . . 
Snoqualmie  Lake . 


Curlew,  Kettle  River., 

English,  Lake  Ki 

Everetty  Silver  Lake 

Fishers,  Simmons  Creek  Pond 

Four  Lrtkea,  Boy  Lake 

Ice  House  Lake ■ 

Salmon  House  Lake 

TabomishLake 

WaucomaLake 

Neppel ,  Hoses  Lake 

Republic,  Bonaparte  Lake 

FenyLake 

Seattle,  Stubbs  Creek , 

Snoqualmie,  applicant 

Stevenson,  Cascade  Lakes 

Vancouver.  Big  Washu^  Creek 

Vacolt,  Cedar  Creek 

Wert  Virginia: 

Ctover Lick,  Elk  River,  BigSpring  Fork 

Laurel  Spring  Pond 

rpwen,  Williams  River 

Hambleton,  Roaring  Run  and  branches 

Kingwood,  BulTalo  Creek. 

Marflnton,  Elk  River 

Sharp  Spring  Pond 

ICeadowB,  Little  Blackfork  Run 

Rattlesnake  Run 

Pickens,  Buchanon  River,  Middle  Fork 

Sewell,  Glade  Creek 

Manns  Creek 

Terra  Alta,  Brownings  Run 

Salt  Lick  Creek,  East  Branch 

Salt  Lick  Creek,  West  Branch 

Snowy  Creek,  North  Branch 

Wardwell  Creek 

Thomas,  Bkudrwater  River 

Blackwater  River,  North  Branch 

Sand  Run 

White  Sulphur  Springs,  Howard  Creek 

Spring  Creek 

Winterbum,  Greenbrier  River,  and  tributaries. 
Wieoonsin: 

Alma,  Big  Waumandee  Creek 

Braems  Valley  Creek 

Johns  Creek 

Johns  Valley  Creek 

Little  Waumandee  Creek 


KffS. 


100,000 


Norweelan  Valley  Creek. 
Trout  VaUeyC     ' 


/Creek. 
Wolfs  Creek. 

Alma  Center,  Amo  Creek 

Andrews  Creek , 

Cisna  Creek 

Halls  Creek. 

Jack  Creek 

Judkins  Creek 

North  Branch  Creek , 

Pugh  Creek 

ScHmstng  Creek 

StockweU  Creek 

Trempealeau  River,  South  Fork* . 

Wheatons  Creek 

Amherst,  Jim  Een  Creek 

Tomorrow  Creek. 

Waupaca  Rly«r. 


Fry. 


FingerllngB, 
yearlina, 
and  adults. 


2,000 
8,000 
3,000 
3,000 
2,000 
8,000 


18,000 
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Details  of  Distribution  of  Fish  and  Eoos,  Fiscal  Ybab  1916— Oontmued. 

BROOK  TROUT-€oiltin««l. 


Diiqjwsitioii. 

EfP. 

Fry. 

PIngerlingSy 
yearlings, 
and  adults. 

ArCff^%,  Afn^lcfin  V^^  <>Wk .                                       

400 

'  Cowles  Creek 

400 

CroherCreek 

400 

Crystal  Sprftig  Brook 

400 

Esile  Valley  Creek 

400 

Elk  Creek 

400 

English  Creek 

2,400 
200 

Faulds  Valley  Creek 

Foster  Valley  Creek 

200 

Frehch  Greet,  East  Branch 

200 

Fretich  Creek|  West  Branch 

200 

Qlencoe  Creek i 

400 

Irl»h  Valley  Creek 

200 

HolcoDib  Cooley  Creek 

400 

Lewis  Valley  Creek 

400 

Newcomb  Valley- Creek 

400 

North  Creek..... 

400 

Norway  Cooley  Creek 

200 

Reck  valley  Creek 

200 

RUey  Creek 

400 

Schaffner  Branch 

400 

Scofl  old  Creek 

400 

Tamarack  Creek 

400 

Thompson  Valley  Creek 

200 

Traverse  VtJley  Creek 

400 

Trout  Run 

400 

Trout  VaUey  Creek 

400 

Wolf  Valley  Creek 

400 

Zellar  Valley  Creek 

200 

Athelstane.  Eaple  Creeks,  Big  and  Little 

5,000 

Bancrott,  linck'^fu*re  Crft^k.  - , " 

3,200 

Bangor,  Adftms  Valley  Cr«ftk  ^ 

1,500 

Big  Creek 

2,500 

Burns  Creek . 

3,100 

Connty  T-hf^e  Creek. , 

1,000 

Dutch  Creek 

2,000 

Fish  Creek 

600 

Holberg  Creek 

2,000 

Band  Creek 

500 

Whites  Creek 

500 

Dmtop.  Barker  Creek 

2,000 

Dcrlty  Creek ..". 

2,000 

Englert  Creek 

2,000 

Four  Mile  Creek 

3,000 

Hlckey  Creek 

2,000 

lohnson  Creek 

2,000 

Jones  Creek 



2,000 

Miller  Creek 

3,200 

Polegama  Creek 

3,000 

Quadercr  Creek 

2,000 

l^ed  Creek 

1,000 

RockyCreek 

3,000 

Bflver  Creek 

2,000 

Turtle  Creek 

2,000 

tjpper  Pine  Creek 

2,000 

Blafr.  Bw  C'ftftif 

500 

'  Beavtf  Creek.  North  Branch .. 

500 

Durham  Creek 

500 

EflnrltM  CrAAk 

500 

500 

Fly  Creek 

500 

French  Creek 

500 

Halvorson  Creek 

500 

Heele  Creek 

500 

HMTieds  Creek 

500 

Joe  Coulle  Creek 

500 

Johnsons  Creek ,,  . 

500 

KHteLson  Creek 

500 

Lakes  Creek , 

1.500 

Hattlson  Creek 

500 

Nordhus  Creek , 

500 

Olson  Creek 

500 

Peterson  Creek. 

500 

Quamey  Creek                  - 

500 

Rat  Coulle  Creek!  

500 

RAvnolds  Creek                         

1,000 

Rmtiivviti  CrAAk. 

500 

Shephards  Creek 

500 
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Details  op  Distribution  op  Fish  and  Eqos,  Fiscal  Year  1915— Continued. 

BROOK  TROUT-Conttaued. 


DiQKMiUon. 

Eggs. 

Fry. 

Fingnriln^, 

Blair.  Skutlev  Coulie  Creek 

500 

Sletto  Creek                                          .  . 

1,000 

Strum  Creek 

»'5S 

TeDDen  Creek                

fiOO 

TrumD  Coolfiv  Crook 

1,600 

Vosse  Coulie  Creek 

i'«S 

Welch  Creek 

500 

Bloomer.  Conerv  Creek 

'^SH 

Crisman  Creek  -  .                            ... 

2'SSJ 

Little  Hay  Creek 

2,000 

Oneil  Creek,  West  Branch  . 

'•5S 

Pine  Creek 

3'SH 

8andv  Creek. 

^'SJ 

Trout  Creek 

^'?2 

Blue  Mounds.  AvanE  Creek 

125 

Bolevs  Creek. ... 

800 

Camp  Creek 

000 

Frames  Creek 

000 

Oarfords  Creek 

000 

Rusks  Creek 

100 

Ryans  Creek 

000 

Walnut  Hollow  Run 

OOQ 

Burlinston.  Hensnaters  Creek 

800 

Newmans  Creek 

I'SSS 

Petwsons  Creek 

i'28 

Runkels  Creek 



I'SSS 

Cable,  Namekagon  River 



^»SS 

Cadott,  Ruske/Creek 

^ffiS 

Casbton,  Bohemian  Valley  Creek 

OOQ 

Brush  Creek 

OOC 

Cannon  Valley  Creek 

9O0 

Coles  Valley  Creek 

JSS 

Cowee  Creek 

80( 

Groneraans  Creek 

oot 

Halls  Valley  Creek 

90( 

Halls  Valley  Creek,  South  Branch 

iSS 

Hay  Valley  Creek 

00( 

Helser  Vafley  Creek 

90( 

Jffsev  Vallev  Creek 

00( 

Lyons  Valley  Creek 

90( 

ll!eisner  Vallev  Creek 

90( 

Menshe  Creek        

10( 

Oium  Valley  Creek ; 

80( 

Paulson  Creek 

10( 

Pleasant  Valley  Creek 

00( 

Quinn  Creek . .'. 

10( 

Russell  Vallev  Creek 

00( 

Schreiner  Creek 

80( 

Shotten  Creek 

sn 

iroloum  Creek 

S 

Timber  Cooley  Creek 

00 

Twentv  Four  Vallev  Creek 

00 

Witchman  Creek 

00 

Cftviiira.  Kmest<»  Creek. . . . , -  „ ,  . 

2.S5! 

Wolf  Creek 

^22 

Colby  Popple  River,  South  Fork  of  East  Fork 

3»!2 

Colfax,  Bjomson  Creek 

3S2 

'  Bronken  Creek 

iS2 

Coloma,  Wedd**e  Creek ... , , . , 

80( 

Cumberland,  Clam  Rfver,  North  Pork .         

2»SS! 

'  Clftin  River,'  flfflltb  Fnrk 

i^ 

Hay  River.'. 

3^52 

Hickey  Creek 

iS2 

Johnson  Creek ,,,  r  r  r  r ,.....,.,,,..,,,....,..... .  . 

iS2 

Leo  Creek 

8S2 

Nelsons  Creek 

iS 

Orr  Creek 

152 

Sand  Creek 

3»S2 

Spring  Creek 

1S2 

■peerbrook.  Fail  ciafre  River,  West  Branch. 

<22 

Beiavan.  itansons  Creek, . . .'. 

^ 

T)odgevifle,  Bronker  Branch 

101 

'  Kdtnund?  Run . . , 

90( 

Jones  Branch 

UM 

Joffiah  Thomas  Branch 

90( 

lArsons  Branch 

90( 

Robert?  Branch 

10( 

Wallie  Jones  Branch 

90( 

Weiskercher  Run 

van 
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Details  of  Distribution  of  Fish  and  Eoos,  Fiscal  Yi^ar  1915— Continued. 
BROOK  TROUT-€<mtinQed. 


DkpositJon. 

Eggs. 

Fry. 

Flngerlings, 
yearlina, 
and  adults. 

Wfaoonrfn-Continaed. 

■Dnwnifig^  Anaken  Or^ek 

3,000 
2,000 
2,000 
1,000 
2,000 
2,000 
1,000 
2,000 

?'SS 
1,200 

1,200 

1  200 

1,200 

"'  Annls  Creek.  /. 

Beaver  Creek 

Dillers  Creek 

Hay  River 

North  Fork  Creek 

Yoiipgrens  Creek ■, 

Zimnu^nnanif  Creek . . 

T>nTaii(l,  Big  Arkansaw  Creek . 

'  Brown  Creek 

Cranberry  Creek 

Falls  Creek 

Fox  Creek 

Joe  Gray  Creek 

1,000 
2,000 
1,200 

Little  Arkamaw  Creek 

Little  Bear  Creek 

"PUim  f^reek 

1,200 
1,200 
1,600 

Roaring  River  fh"eek 

Spring  XTreek 

Ward  Creek 

1,200 

3,000 
3,000 

Eagle  River,  Dadetz  Creek 

East  EUsworth.  Big  Cooley  Creek 

'Bii  River. 

Rni^vh  fv«Ak 

l!500 

Cave  Creek 

3,000 
1,500 

Gilbert  Springs  Creek 

Goose  Creek 

1,500 
1,500 
3,000 
3,000 

Little  Cooley  Creek 

Little  TrlmbeUe  Creek 

Lost  Creek 

Plum  Creek 

3,000 
3,000 
1  500 
3,000 

Rush  River 

Spring  Brook 

l^imbelle  Creek 

K^m  C1a|i^,  a  wniA  HrAftt 

1.000 

Bamie  Creek 

800 

Bee  Creek 

800 

Ressle  Creek 

800 

Tiessie  Run          

800 

Big  Rat  Creek 

1,000 

Big  Tree  Creek 

1,000 

BlueberiT  Creek *. 

1,000 

Boulder  Creek 

1,000 

Bnwhf^reek..   

1,000 

Chub  Creek 

1,000 

Culver  Creek 

800 

Daisy  Creek 

800 

Dan  Brook 

800 

Dougherty  Creek 

800 

Eua^edfc....?^::: : :.:... 

800 

Ernest  Creek 

1,000 

Kvaas  Creek 

1,000 

Fish  Creek 

1,000 

Fox  Creek 

1,000 

Gold  Creek 

1,000 

Jaoobson  Creek 

1,000 

iT^jf^r  t^reek 

1,000 

Keneer  Creek 

1,000 

Lily  Creek 

1,000 

Rat  Creek 

1,000 

Rose  Creek 

1,000 

Savarla  Creek 

1,000 

Scotch  Creek 

1,000 

Rmall  Creek . . 

1,000 

Spring  Creek 

1,000 

n^ylnr  Rpn , . , , ,  , . 

1,000 

TluMnpson  Creek 

1,000 

VfoletCieek 

1,000 

Went  Creek 

800 

WolfCreek 

1.000 

EdFerton,  C^ii^onia  Sprfngs  Run 

1,600 

Moe  Sprhig  Brook 

1.600 

Eland,  rinm^^t  (>^v 

4,000 

'  Embarrass  River,  West  Branch 

4,000 

Norrie  Creek 

4,000 

Eleva,  Big  Creek 

800 

Bmllnger  Creek 

2,800 

Hayes  Creek 

'800 
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Details  of  Dibtripuvion  of  Fish  and  £oo8»  Fiscal  Year  191&--OonUnued. 

BBOOK  TBOUT-Coottniiffl. 


Disposition. 

SSP. 

Fry. 

Fingerlings, 
andadiuto. 

Wisconsin— Continued. 

Sleva,  Tollelsan  Creek 

800 

Trout  Creek.  .         

800 

Elkhom,  Spring  Prairie  Brook 

i,eoo 

w  illiATns  Bftv  Snrlnir  Brook 

1,600 

VAMn  Jnno.ticm   VftaxA  Raw  Crmk 

^;!S! 

Peshtieo  River 

Elmwood,  Cady  Creek 

3,000 

4.500 

h 

1,500 
1  500 

I,        .    .         .    .  

1  500 

3,000 
3  000 
3  000 

1500 

3000 
2000 
2  000 
1  000 

400 

800 

800 

800 

800 

4.000 

'800 

1,600 
4,000 

1.600 

'800 

800 

4.800 

1.600 

800 

800 

2.400 

1600 

'800 

800 

200 

2,000 
2,000 
2000 
4!  500 

« 

th  RrwRch 

Pipers  Valley  Creek 

Schaffner  Valley  Creek 

Scbaups  Valley  Creek 

300 

Qalesvflle,  Beaver  Creek 

Beaver  Creek,  North  Fork 

2,400 
8  500 

Big  Tamarack  Creek 

Duck  Creek 

200 

French  Creek 

200 

Grants  Creek 

200 

Hardies  Creek 

1.800 

Cays  Mflia^  naker  Creek 

200 

'Welch  Creek 

700 

Qenoa.  Troutside  Pond 

500 

Glen  Flora,  Bear  Creek 

1,000 
1.600 

Josie  Creek 

Main  Creek,  North  Fork 

6  000 

Main  Creek,  South  Fork 

1,000 
8  200 
2,000 
2,000 
2^000 
LOOO 

Silver  Creek 

Glenwood  City,  Baleau  Creek 

Bests  Creek 

Big  Beaver  Creek 

Bleans  Creek 

Bolan  Creek 

?;IS! 

Bolan  Creek,  North  Fork 

Cunflfti*^  r:rw»k, 

Clarks  Creek 

Coan  Creek 

1  000 

Cranes  Creek 

1,000 

Engs  Creek 

1  000 

Glennys  Creek 

2,000 

Grays  Creek 

r,ooo 

Hay  R  Iver,  Lower  Fork 

1,000 

Hay  River,  North  Fork 

2,000 
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DwrAiLa  or  DuriBiBcmoN  of  Fish  anp  Boos,  Fiscal  Ysa&  191&*-0oiitmu^. 

BROOK  TROUT-Coatiwied. 


BIqMffStioD. 

* 

Fry. 

FingwUngB, 
^ad^ts. 

Olenwood  City,  Henderson  Creek 

2,000 
1,000 

^suuibMinR  Run ,    , 

Johns  Creek 

2,000 

Jo^imU^nii  Crw^k^  . 

1,000 

La  Vender  Creek 

1  000 

Little  Beaver  Creek 

2,000 

Olson  Creek 

1,000 

pEeCreek 

1,000 

Band  Creek..  .. 

2,000 
1,000 
1,000 

Band  Creek,  Lower 



Band  Creek.  Upper  Fork 

scottysSeek..^:... .:::::    ::::::::::.. 

1.000 

Rnlllvftiw  Creek.   . 

i;ooo 

Byrnes  Creek 

1,000 

Tiffany  Creek 

2,000 

Upper  Sand  (>eek 



2,000 
2  000 

Van  Creek 

Van  der  Hiden  Creek 

1.000 

WUson  Creek 

2000 
1,000 
8,000 
3,000 
2,400 
2400 
3,000 

7 iTnTnermfms  Run . . 

Gordon,  Ox  Creek,  Lower 

'  Ox  Creek'  Upper 

Orand  ICarsh,  White  Creek  and  tributaries . .                     .... 

'  White  Creek,  North  Branch 

Orandview,  Twenty  Mile  Cfreek ... 

Hammond/ KfT\n|nVhinic  River  . , 

0,000 

4,000 

800 

Hfrtley,  P^ftver  River 

"Warder  Brook...     . 

Iftiwkfrw,  Wear  CrpeV 

1.600 

'  Deer  Creek 

1400 

Elm  Creek 

600 

Howard  Creek 

300 

Little  Jump  Creek 

300 

Little  Jump  Creek,  North  Fork 

200 

Little  Jump  Creek,  South  Fork 

200 

Meadow  Brook 

1,900 
300 

Morgan  Creek 

Otter  Creek 

200 

St.  Clair  Creek 

1,600 
1,600 
1,000 
1,S00 

Taylor  Creek 

HMl4irm?t,  Spring  Fole  Creek 

Tftidfwm.  Greenes  Run 

Jefferson  Brook 

1,S00 

Wfllow  River ... 

6,000 

Hnntfng .  SpflMing  rre«>ir  . 

4,000 

tBdfi>cBiKi)6rv?e,  A  mi  md  son  Creek 

800 

'  Be^inett  Valley  Creek               -                   ... 

480 

Borst  VaUey  Creek 

1,200 

Bnice  Valley  Creek 

400 

Burt  Vallev  Creek..: 

1,000 
400 

Chimney  Rook  Creekw ... 

Cooks  dreek 

1,000 
400 

Davis  Valley  Creek 

Dubiel  Creek 

1,000 
400 

Elk  Creek 

Engums  Valley  Creek 

1,000 

FhjnrfEhtfi  Creek 

1,000 

Georce'Lyeas  Creek 

1,000 

GrietzcriSc.... .::.:.: :::...: 

800 

•     Grunem  Creek 

800 

Gunderson  Valley  Creek 

1,000 

Hauge  Creek 

1.000 

TTftwVeniiion  Creek.    .    .                       

400 

Hunts  Creek 

800 

Husselgaard  Valley  Creek 

1,000 

IgnatxLy  gas  Creek. .                         

800 

Jergen  Olsons  Creek  . 

800 

ViUneM  Creek     , 

1,000 

Kurths  Creek 

200 

Lewis  VaUey  Creek 

800 

Nelson  Valley  Creek 

1,000 

Papes  Creek 

200 

Plumb  Creek 

800 

Polkowski  Creek 

800 

Roskoe  Creek..                                                     1           ...     . 

800 

Russell  Valley  Creek 

1,000 

Ruste  Creek 1 

1,000 
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Details  op  Distribution  of  Fish  and  Egos,  Fiscal  Year  191&— Ooutinued. 
BROOK  TROUT-Continittd. 


Disporition. 


Eggs. 


Fry. 


Fingprlin^, 
and  adults. 


Wisconsin— Contintied. 

Independence,  Simonson  Valley  Creek 

Bkogstad  Creek 

Slanton  Valley  Creek 

Solfest  Creek 

Taars  Creek 

Traverse  Creek 

Ulberg  Creek 

Veiim  Crtek 

Wares  Creek , 

Wkskham  VaUey  Creek 

Z  immers  Creek 

Kendall,  Brainard  Creek 

Davis  Creek 

Foxes  Creek 

Wildse  Creek 

Kewaunee,  Casco  Creek 

Kewaunee  River 

Kflbourn,  QUmores  Creek 

Lacona,  Peshtigo  River  and  tributaries 

Starks  Creek 

La  Crosse,  Bohemian  Creek 

Davis  Creek 

Halfway  Creek 

Halfway  Creek,  North  Branch 

Mormon  Coulee  Creek,  branch  of 

Mormon  Coulee  Creek,  Weekers  Branch. 

Sand  Lake  Coolee  Creek 

Smith  Coulee  Creek 

Ladysmlth,  DevO  Creek 

Little  Weirgor  Creek 

Main  Creek,  East  Fork 

Main  Creek,  West  Fork 

La  Farge,  Bear  Creek 

8 pring  Creek 

Lake  Beulah,  Beardley  Run. 

Lehigh,  Moose  Ear  Creek 

Pekegama  Creek 

Stony  Creek 

Lyndhurst,  Aarons  Lake 

Beecher  Pond 

Bud  Pond 

Gardner  Creek 

Koonr.  Lake 

Mill  Pond 

Parker  Pond 

Red  River 

Richard  Creek 

Weed  Pond 

Maiden  Rock,  Branagan  Creek 

Pine  Creek 

Manitowoc,  Calvin  Creok 

Cootway  Creek 

Francis  Creek 

Kappelman  Creek 

Krumforst  Creek 

Kruvanek  Creek 

Martins  Creek 

Mattoon,  Embarrass  River 

Embarrass  River,  Middle  Branch 

Embarrass  River,  West  Branch 

Haves  Creek 

Mattoon,  Red  River 

Red  River,  Middle  Branch 

Red  River,  West  Branch 

Silver  Creek 

Mauston,  Big  Creek 

Brewers  Creek 

Mile  Creek 

Seven  Mile  Creek 

Smith  Creek 

Spring  Creek 

Mazomanie ,  Marsh  Creek 

Mellen,  Devils  Creek 

Montreal  Creek 

OfTegard  Creek 

Tyler  Fork  Creek 


1,000 

1,000 

1,000 

400 

400 

400 

1,000 

i,aoo 

1,000 

400 

1,000 

1,600 

1,600 

1,600 

800 

300 

300 

2,000 

2,000 

3,000 

3,000 

200 

200 

2,000 

2,000 

2.000 

2,000 

100 

2,000 

3,000 

3,000 

3,000 

1,600 

800 

1,600 

300 

400 

400 

2,000 

1,000 

1,000 

1,000 

2,000 

1,000 

2,000 

4,000 

2,000 

1,000 

800 

800 

1,800 

000 

200 

1,600 

800 

1,700 

200 

4,000 

3,000 

4,000 

2,000 

4,000 

4,000 

4.000 

2,000 

2,000 

2,000 

2,000 

2,000 

1,000 

1,000 

200 

4.000 

4,000 

2,000 

3,000 
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Dbtajls  of  Distribution  op  Fish  and  Egos,  Fiscal  Ybar  1915 — Continued. 
BROOK  TROUT— ContlDiMd 


Disposition. 

B«>. 

Fry. 

Fingerllngs, 
yearlings, 
andad^te. 

Wisoonsin— ConUniied. 

Mmomanle, Andflrmn Bmix    .....                                    ...... 

600 

AmitoCw«k..         ..                                

000 

Affylnm  Aprinn  Run .... 

600 

n^VkniRlin... 

600 

Beaver  Creek 

600 

nig  TT^y  rrAAlC.  . . 

600 

Bis  lieadow  Run 

600 

Big  Missouri  Creek 

600 

BJSiopC^eek 

600 

Biss(^k. 

600 

Blair  Creek 

600 

BAiar^CrttAk 

600 

BolandR^m 

600 

dafOcsCieek 

600 

CooD  Creek 

600 

Cowim  Creek. ... 

600 

Cranbeny  Crw>k 

600 

T^mhigCrwk 

600 

Drowley  Creek 

600 

Dushane  Creek 

600 

EauOalle  River 

600 

BddyCreek 

600 

RlghtMinMnonm>k 

600 

ElkCreek ".. 

600 

FaUCreek 

600 

Fighting  Creek .*!.. 

600 

Oallow^Creek 

600 

Gilbert  6eek .*.. 

600 

Gilbert  Creek,  South  Fork 

600 

OnittCreek 

600 

Halls  Creek .,,..., 

600 

Hay  River 

600 

Hay  River,  South  Fork ** 

.... 

600 

Hay  Run 

600 

Home  Farm  Springs  Run 

600 

Iron  Creek T.-.T. 

' 

600 

IrvingCreek 

600 

Irving  Creek,  Austin  Fork 

600 

Irvington  Creek 

600 

Johns  Creek [ 

600 

JohnsonCreek 

600 

KlngCreek 

600 

KnlghtsCreek 

600 

KnfepleCreek 

600 

La^BrgeCreek 

600 

Lambs  Creeic 

600 

Lambs  Creek,  North  Fork 

600 

Lewis  Run 

600 

LitUe  BeAver  Creek 

600 

LitUe  Elk  Creek 

600 

Little  Missouri  Creek 

600 

Little  Otter  Creek 

600 

Little  Rock  Creek 

600 

Little  Sand  Creek 

600 

LosbysRun 

600 

Lower  Pine  Creek 

600 

Lynch  Creek 

600 

McCarthy  Creek 

600 

MudCreek *    .  . 

600 

Otter  Creek 

600 

PalmersRun 

600 

Paradise  Creek 

600 

ParkersRun [.  ,. 

600 

Pine  Creek '. 

600 

PoppleCreek 

600 

Pusky  Creek 

600 

Roa^  Creek 

600 

RockCreek 

600 

Ruch  Creek 

600 

Band  Creek 

600 

Shaffer  CrAek , 

600 

Blmonson  Creek ' 

600 

Sinking  Creek 

600 

Sly  Creek 

600 

Smith  Creek 

600 

Snyder  Creek 

600 
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BROOK  TROUT- 


Di^odtkm. 

^ 

Fry. 

FlngerUngi, 
£la^s. 

Mmoin(nii9.  SnHnir  CreAir 

600 

Sloner  Creek 

1,200 

Thum  Greek 

000 

Tfffftny  Owk  . 

000 

Torgeison  Creek 

:;:;::::::::i:::::::::::: 

600 

Trout  Greek 

600 

Vamey  Creek 

600 

Webber  Creek 

600 

White  Creek 

600 

Wilcox  Greek 

600 

Wilson  Creek 

600 

Wflwm  CrftAir.  North  BraiKfti 

600 

Wolfs  Greek 

1 

600 

ICeroer,  Presque  Isle  River. . 

. .  ..1 

6,000 

Merrill,  Averlll  Creek 

1,600 

'  B&mes  Creek 

1,600 

Hanmms  Crw^k, . . 

1,600 

,  bhnson  Creek 

1,600 

kittle  Hay  Meadow  Creek 

2,400 

!lewwood  River 

ilooo 

Ox  Bow  Creek 

1,600 

Pat  Smith  Creek. .  .                                    .... 

2,400 

Prairie  Creek 

1,600 

Sflver  Creek 

1,600 

Smith  Creek 

1,600 

Spring  Creek 

1,600 

Ten  Mile  Creek '. 

1,600 

Weege  Creek 

1,600 

If •TTinte?!  rfc"ft  rrA40r 

800 

Gearing  Greek 

800 

HallsCreek 

800 

Wftmmonrt  Creek 

800 

HaydenCreek 

800 

Hensel  Creek 

800 

Mound  Greek 

800 

Relchenbach  Creek 



800 

Snow  Creek 

800 

Stockwell  Creek . . 



800 

Van  Herset  Creek 

800 

VlsneauCreek 

800 

MUlrtAH,  flflflT  Crftflk 

800 

KirbyOeek 

800 

Madfeon  Creek 

800 

Pigeon  Greek 

800 

Robinson  Creek 

4,000 

Stony  Creek 

800 

Trout  Ron 

1,600 

Upi>er  Robinson  Creek 

800 

Wyman  Greek 

2,000 

MondovL  Amidon  Greek 

2,000 

Bennet  Valley  Creek 

800 

Big  Creek..... 

2,000 

Brown  Creek 

3000 

Carrol  Greek 

1000 

CooksCreek .  . 

800 

Coon  Greek 

2,000 

Cranberry  Creek 

2000 

Davis  Greek 

1,000 

DayCreek 

1,000 

DUlon  Greek 

2,000 

Dutch  Greek 



2,000 

East  Creek 

800 

ElkCreek 

80O 

Englesby  Creek 

2,000 

Farrs  Creek 

800 

Gihnan  Valley  Greek 

800^ 

Hadley  Greek ... 

800 

Hicks  Greek 

2,000 

Jackson  Creek 

3;  000 
800 

Lee  Valley  Creek 

Merritt  Greek 

1,000 

MilesCreek 

1,000 

Myer  Creek 

1,000 

Peeso  Creek '. .  . 

2  000 

Pratt  Greek 

'800 

RiderCreek 

1.000 

Rossman  Creek 

1,000 
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BROOK  TROUT-CotttliuMd. 


Difposltkm. 


£«■* 


Fry. 


FiDgerlings, 
yearlings, 
and  adults. 


ntinoed. 

HondovL  Spring:  Creek , 

ThreeMUe  Creek 

Turner  Valley  Creek 

Van  Pelt  Creek 

Whelan  Creek 

White  Creek 

Wilson  Creek 

Hoont  Horeb,  Beokwlth  Creek 

Black  Earth  Creek 

Blue  Valley  Creek 

Bohns  Creek 

Gallagher  Creek 

Qennan  Valley  Creek 

Geeler  Creek 

Golbins  Creek , 

Ho08  Creek 

Holflten  Creek 

Kahl  Creek 

Kelttiers  Creek 

Kittleeon  Creek 

X4nd8trom  Creek 

Lobfle  Creek 

Koens  Creek 

Mount  Vernon  Creek 

Nees  Creek 

Noonf  Creek 

Oddens  Creek 

Saga  Bottom  Creek 

Sand  Rock  Creek < 

Spaandrus  Creek 

Taschers  Creek 

Hdrry.Weirgor  Creek 

Naahvllle,  Rogers  Creek 

New  Auburn,  Sand  Creek,  North  Branch. 
Sand  Creek,  South  Branch. 

New  Rkshmond,  Cedar  Creek 

Ten  Mile  Creek 

Newry,  Homstad  Creek. 


Jerae^r  Spring  Creek. 


NorwaIk,Cook( 

Moors  Creek 

Ooonomowoc,  Burke  Creek 

Oconomowoc  Creek . 
Owen,  Mlorland  Creek 

Pme  Creek 

Rook  Creek 

Sohultz  Creek 

Servaty  Creek 

Spring  Creek 

Irappers  Creek 

Parrish,  Pnurie  River . 


Pepin,  &ig  Plum  Creek 

Bogus  Creek 

Bogus  Creek,  North  Branch 

BUCreek 

Ell  Creek,  Weet  Branch 

Little  Plum  Creek 

Little  Plum  Creek,  East  Branch. . . 

Little  Plum  Creek,  North  Branch. 

Lost  Creek 

Lost  Creek,  East  Branch 

Lost  Creek,  West  Branch , 

Porcuptoe  Creek 

Roaring  Run 

Roaring  Run,  East  Branch 

Roaring  Run,  South  Branch 

Sixteenth  Creek 

Phelps,  Black  Jack  Ci^ek 

Muakrat  Creek 

Plainfleld,  Rochacree  Creek 

TenMileCreek 

Prentice,  Mondo  Creek 

Readstown,  Elk  Creek 

Flanagan  Creek 

John  Anderson  Creek 

Norwegian  Hollow  Creek , 


2,000 

800 

800 

3,000 

3,000 

3,000 

3,000 

100 

135 

100 

100 

100 

100 

100 

100 

100 

135 

135 

100 

135 

100 

100 

100 

100 

100 

100 

135 

135 

135 

135 

135 

3,000 

3,000 

3,000 

3,000 

1,000 

3,000 

100 

100 

1,600 

1,600 

300 

300 

800 

4,000 

3,800 

800 

800 

1,000 

3,000 

4,000 

3,000 

1,000 

1,000 

1,000 

1,000 

1,000 

3,000 

3,000 

1,000 

1,000 

1,000 

3,000 

1,000 

1,000 

1,000 

1,000 

3,000 

3,000 

300 

300 

3,000 

800 

800 

800 

800 
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Dbtailb  op  Distribution  of  Fibh  and  Egos,  Fiscal  Ybar  191&— Oontinued. 

BROOK  TROUT-ContiniMd. 


DiBposttkm. 


Bcts. 


Pry. 


Wi80Qosiii-€ontlniied. 

RhtiwlMMlCT,  BgftT  SIdn  Craek 

Poor  MUe  Creek 

Stella  Creek 

Rioe  Lake,  Barker  Creek 

Bear  Creek 

Big  Springe  Creek 

Brown  Creek 

Carters  Creek 

Cranberry  Creek 

DeiU  Creek 

Hay  Creek 

Hemlook  Creek 

Holmes  Creek 

Kenyon  Creek 

Kettle  Creek 

Knudson  Creek 

Lawler  Creek 

Little  Tuscobia  Creek 

Log  Creek 

Lost  Creek 

Martin  Creek 

Mud  Creek t 

Overby  Creek 

Pekegama  Creek 

Pepper  Creek 

Peterson  Creek 

Savage  Creek 

SUver  Creek 

Smith  Creek 

Spoon  Creek 

Suoker  Creek 

Snmmers  Creek 

Tuscobia  Creek 

Richland  Center,  Ash  Creek 

Bear  Creek 

Brush  Creek 

Claisons  Creek 

Panoy  Creek 

Hawkins  Creek 

Little  Willow  Creek 

Mfll  Creek,  East  Branch 

Mothers  Creek 

Rocky  Branch 

Wanless  Creek 

Ridgeway,  Bennetts  Creek 

Stephens  Creek 

River  Palls,  East  Pork  River 

Khmiokinnlok  Creek ,  Lower 

Kinnickinnick  Creek,  Upper 

Nye  Creek 

Rocky  Branch 

South  Fork  River 

Tedd  Creek 

Trimbelle  Creek 

Roberts,  KlnnJokinnick  River 

Rush  River 

Sauk  City,  Dunlape  Creek 

Koepples  Creek 

Sugar  Grove  Creek 

Sheboygan  PaUs,  Milwaukee  River,  North  Branch 

Rhine  Creek 

Soldiers  Grove,  Trout  Creek 

SopertoBi  Knowles  Creek 

Sparta,  Beamer  Creek 

^Bte  Creek 

Biiilen  Creek 

Cataract  Mm  Pond 

Clear  Creek I .\ 

Dustin  Creek i 

Prints  Creek I 

Rkdiards  Creek 

Sohmelling  Creek ! 

Soaper  Creek i 

TairC^eek. 1 


I 


J. 


J. 


.1. 
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DsTAiLs  OF  DisTBiBunpK  OF  FisH  AKD  EoQ8»  FiscAL  Ybah  1915— <kmtinued. 

BROOK  TROUT-Conttati«I. 


Dispodtion. 


Bwp. 


Fry. 


Fingerlings, 
yearlings, 
and  adults. 


Wisooosln— CoDtfanidd. 

SpoonflT.  Rocky  Ridge  Creek 

Spring  Green,  Jones  Creek 

Spring  Valley.  Bahrs  Creek 

Burghardt  Creek 

Cave  Creek 

Eagle  Spring  Creek 

French  Creek 

Gflbert  Creek,  North  Fork 

Gilbert  Creek,  South  Fork 

Lousy  Creek 

Mines  Creek 

Stanley,  Bab  bett  Creek 

HayCr«ek 

Loper  Creek 

Muskrat  Creek 

Muskrat  Creek,  North  Fork 

Shoulder  Creek 

Swims  Creek 

State  Line,  Ptekerel  Creek 

Spring  Brook 

Tamarack  Creek 

Stone  Lake,  Ehn  Creek 

Hay  Creek 

Hackay  Creek 

Tigerton,  Beedle  Creek 

Comet  Creek 

Delegllse  Creek 

Embarrass  River,  Middle  Branch.. 
Embarrass  River,  South  Branch... 

Jolin  Creek 

Pony  Creek 

Simpson  Creek 

SteJnke  Creek 

Tleer  Creek 

Willow  Creek 

Tioga,  Black  Creek 

Britt  Creek 

Cameron  Creek 

Dickerson  Creek 

Dinner  Horn  Creek 

Gorman  Creek , 

Hay  Creek 

Horse  Creek 

Iron  Creek 

Little  Black  Creek. 

Pony  Creek 

Rocky  Creek 

Ryan  Creek 

Scott  Creek 

Series  Creek , 

Surveyor  Creek 

Thompson  Creek 

Wedges  Creek 

Wedges  Creek,  East  Fork. 

Tomahawk,  Berry  Creek 

Gut  Creek 

Kuehkings  Creek 

Little  Pine  Creek 

Rocky  Creek 

Smiaw  Creek 

Trempealeau,  Beaver  Creek 

Carrigans  Creek 

Crystal  Valley  Creek 

Dutch  Creek 

Fox  Cooley  Creek 

French  Creek 

French  Creek,  North  Branch. . 
French  Creek.  West  Branch.. . 

Holoomb  Gooley  Creek 

Norway  Gooley  Creek 

Pine  Creek 

Tamarack  Creek 

Turtle  Lake,  Beaver  Creek 

Schmids  Creek 

Turtle  Creek 


8,000 
200 

1,500 
1,500 
1,500 
1.500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,000 
3,000 
2,000 
3,000 
2,000 
2,000 
3,000 
1,600 
2,000 
2,400 
2.000 
4,000 
3.000 
2,000 
2,000 
2,000 
2,000 
2,000 
1,000 
2,000 
1,000 
2,000 
2,000 
1,000 
2.000 
2,000 
1,000 
1.000 
1,000 
1,000 
5,000 
2,000 
1,000 
2,000 
1,000 
2,000 
1,800 
1,800 

800 
2,000 
3^000 
2.000 
1,800 
2,000 
2,000 
2,000 
2,000 
2,000 
1.000 
2,000 

100 
2,000 
2,100 
2.100 
2,200 

100 

100 
2,200 
2,100 

100 
8,100 

400 

200 
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DBTAIL8  Or  BtsmiBimoN  OF  Fish  and  £g«s,  Fiscal  Ykab  1915— OontiaiMd. 
BROOK  TROUT^-CoBtfaued. 


Diqwsitkm. 

- 

Fry. 

FtagerltagEi, 

300 

Ic..            

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

900 

anch 

1,600 
1,600 
2.800 

ijsoo 

2,000 
800 

800 

800 

800 

2.000 

800 

2,000 
800 

800 

800 

2,800 
800 

200 

200 

200 

100 

200 

200 

800 

Rr^nnh .  T .      .... 

2,700 
400 

2,800 

100 

100 

100 

100 

100 

100 

100 

100 

100 

Ic,  br&nch  of 

200 

100 

100 

100 

600 

100 

100 

100 

100 

100 
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I>BTAIL8  OF  Dt0tBIBimON  OF  FiSH  AKD  EqOB,  FiOOAL  YEjUI  1916— OcmtiXllMd. 
BROOK  TROUT-Contlnued. 


Disposition. 


Eggs. 


Fry. 


FlngerlingSy 
yearlinra, 
and  adults. 


Wisoonsin— Continued. 

W«stby,  Spring  Cootoy  Creek. 

Spring  Valley  Creek 

Bveen  Spring  Run. , 

Sveum  creek. 

Timber  Coulee  Creek,  Northeast  Branch. 

Van  Ruden  Creek ^ 

YoimgsRun , 

Whitehall,  Bruce  Valley  Creek 

BlkCr«ek. 

Erwin  Creek 

Fly  Creek , 

Pigeon  Creek. 

Piies  Creek 

Fhim  Creek 

Russell  Creek 

Sleepy  Creek 

Van  Bickel  Creek. 

Welch  Creek 

Whitewater,  Bluff  Creek 

Bluff  Brook 

Brad  way  Creek 

Oould  Cfreek , 

Steele  Brook 

Territorial  Brook , 

Whitewater  Creek. 

Whiter,  Casey  Creek 

Wyooena,  Duck  Creek. 

Wyoming: 

Beulah,  South  Redwater  Creek 

Upper  Sand  Creek 

Woods  Pond 

Booneyflle,  Bonneville  Reservoir 

Hanna,  Dickinson's  lake 

Medicine  Bow  River 

Ijander,  Baldwin  Creek 

Little  Popo  Agie  River 

Louis  Creek 

Popo  Agie  River,  Roaring  Fork 

Laramie,  Deep  Lake 

Fox  Creek 

Lake  Owen 

Little  Laramie  River,  Middle  Fork 

Reservoir  Lake 

Silver  Lake 

Silver  Run  Lake 

State  fish  commission. 

Topy  Lake 

Mandersm,  Pafait  Rock  Creek,  Middle  Fork 

Soldier  Creek 

Newcastle,  Cold  Springs  Creek 

Ranohester,  Graves  Creek 

Owen  Creek 

RodE  Springs,  Fall  Creek 

Lake  Creek 

Newfork  River 

Silver  Creek 

Sweeney  Creek 

Willow  Creek. 

Saratoga,  North  Platte  River 

Sherl(un,  Cross  Creek 

Dome  Lake 

Little  Goose  Creek 

Sundance ,  South  Miller  Creek 

Tliermopolis,  Bufblo  Creek 

Cottonwood  R  iver. 

Ditch  Creek 

Kirby  Creek. 

Red  Creek 

Yellowstone,  Blacktail  Deer  Creek 

Obsidian  Creek 


Total  a. 


76,000 


507,150 


200 

100 

100 

100 

500 

600 

160 

1,600 

1,600 

800 

1,600 

1,600 

800 

800 

800 

800 

800 

1,600 

?:5iS 

S600 
200 
1,800 
4,000 
2,000 

15,000 

6,000 

1,000 

600 

2,100 

d,500 

20,000 

25,000 

15,000 

15,000 

2,800 

2,100 

2,800 

2,100 

2,100 

2,100 

2,100 


1,400 

900 

900 

2,100 

700 

2,100 

700 

700 

2,100 

700 

700 

700 

25,000 

2,100 

15,000 

3,500 

10,000 

900 

900 

600 

600 

600 

15,000 

15,000 


5,700,263  I      6,965,167 


a  Lost  in  transit,  6,800  fry  and  21,060  flngerlings. 
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Details  of  Distribution  of  Fish  and  Eqos,  Fiscal  Year  19I&— <]}onti]iued. 

SMBLT. 


Disposition. 


Fry. 


Maine: 

ClieiTyfield,  Tank  Pond 

Dedham,  Toddy  Pond 

Otis,  Great  Brook. 

Michlmn: 

wmiamsbarg,  Weesh  Ko  Wong  Pond... 
New  Hampshire: 

Derry,  Beaver  Lake 

New  York: 

Raquette  Lake,  Raquette  Lake 

Vermont: 

Lyndonville,  State  fish  commission 


2,000,000 

8,000,000 

900,000 


4,500,000 


1,000,000 


5,000,000 
'5,000,000 


Total. 


14,500,000 


6,900,000 


GRAYLING. 


Colorado: 

Loveland,  Buclchom  River 

Michigan: 

Mayfleld,  Boardman  River 

Montana: 

Belgrade,  East  Gallatin  River.. 
West  Gallatin  River. 


Bigtimber,  Bigtimber  Creek,  North  Fork. 
Lake  Walvord 


Butte,  Applicant.. 
Ennis,  Power  Company  Lake. 
Wyoming: 

Sheridan,  Little  Piney  Creek. . 


Total. 


250,000 


100,000 


350,000 


48,000 

45,000 

36,000 
84,000 
30,000 
30,000 


1,600,000 


1,873,000 


CRAPPIE. 


Disposition. 

Flnger- 

year&iga, 

and 

adults. 

DlsposiUon. 

Flnger- 

lina, 

yearlmgs, 

and 
adults. 

Alabama: 
Booth  Lanrel Pond 

60 
180 
60 

1,200 
300 
000 
900 
600 
900 

1,200 

1.200 
600 
900 
000 
600 
900 
900 

1.200 
300 
900 
600 
900 
900 
300 
600 
900 
900 
300 
300 
800 

Colorado: 
T/ovelan^,  Chapman  Lake . 

276 

Letohatchie.  Lake  Letoa 

Connecticut: 
Waterburv,  Pritchard  Pond 

Ooelika  Cotton  Mills  Pond 

400 

Arkansas: 
Alma  Bifir  Clear  Creek - 

Delaware: 
Laurel.  State  Farm  Pond 

600 

RAAbfl  Bart)Mt  SDrintra  Lake 

Florida: 
Grandin,  Grandin  Lake 

■Rl  TinrAjdn  Ifn.thAwn  Pond 

100 

Fayetteville,  Illinois  River 

Ladv  Lake.  Burchfleld  Lake 

135 
200 

Hot  Sorinea'  Fordvce  Lake 

Hermosa  Lake 

Malvern ,  bake  Stan  ley 

Jug  Lake 

136 

Mammoth  Springs,  Traoey  Creek 

Offden.  Clear  Lake 

Ladv  Lake 

135 
135 

Park  Lake 

Prmoott  BrvsoDs  Pond 

MlcanoDv.  TusoawiUa  Lake 

200 

Georgia: 
Atlanta  Snrinff  Lake 

Big  MaumeUe  Creek 

Brodie  Creek 

100 

Cedartown,  Benedict  Pond 

200 

CiinnintrhAm  I^ke 

Cohutta.  Chuckaleechee  Lake 

150 

Faulkner  Lake 

Columbus.  Wild  wood  Lake 

200 

Femison  Lake 

ComAf  Gholston 's  Dond 

200 

Five  Mile  Creek " 

Cutbbert,  Barfield  's  pond 

125 

Hills  Lake 

Crapps  Pond 

125 

Ink  Bayou 

Oormlev  Poud 

125 

Little  Maumelle  Creek . 

Jack  Sealv  Pond 

125 

Loomis  Lake 

Sealv's  pond 

125 

MapleCreek 

Tripp  Pond 

125 

Rock  Creek 

Dallas,  Paulding  Power  Pond 

200 

Rosenbaum  Lake 

Dal  ton,  Camp's  lake 

150 

Trammell  Lake 

Fairburn,  Favers  Pond 

400 

Waldo,  Haynie's  pond 

100 

Strong's  pond 

Lake  Park,  I^ke  Barchampie 

176 

Water^spond 

Newman.  Gallaway  Ponds 

100 
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DsTAa^s  or  DjsTR^aunoN  of  Fiaa  akd  Eogb,  Fiscal  Ybab  ]i915--CoBtiBued. 

CftAPPlS-OoitliiiOML 


Disposition. 

Mnger- 

y»3Si^ 

and 

adults. 

Disposition. 

Finger- 

lings, 

yearlhig^ 

and 
adults. 

Georgia— Continued. 
Newman,  Pearl  Spring  Lake 

400 
200 
100 
100 
200 
100 
100 

50 
75 
25 
50 
2.000 
75 
75 
75 
50 
3,000 
2.400 
75 
75 
75 
50 
50 
600 
210 
570 
40 
100 

160 
225 
300 
300 
50 
25 

553,200 

5,000 

400 

400 

143 

9,000 

123,450 

200 

200 
100 
50 

25 
320 
360 
100 
100 
200 
180 
200 
200 
200 
50 
100 
100 
100 
100 
400 
25 
90 
90 
180 
180 
200 
100 
100 

Kentucky— Conttoued. 
Harrodsbur£.  Kvle's  nond 

100 

Romej  Beach  Creek .  .7 

Hempridge,  MoCormaok's  pond 

H  vattsville.  Lake  Ray 

100 

lAke  Fraoces 

50 

Social  Circle,  Dsv's  pond 

Indian  Fields.  Hfsle'f?  nond. . .  . 

180 

Stone  Mountain,  Venable  Lake 

Jsokson,  Kentucky  River 

50 

TaliapooRa  SiimniArHp'H  lake 

La  GranVe  RovaI*Inn  Lake. . . 

180 

W^inianiiion.  Prvor's  pond 

Sauer's  pond 

90 

BeUevUle,  Fern  Glen  Lake 

Lawrenoeburg,  Lake  Mary  Elizabeth . . 
Rice's  pond 

100 
100 

'  Gilmore  Lake 

Lebanon  Rollinz  For£  River  .... 

160 

OakdaleLake 

TjeTington,  Brario's  pond , , 

90 

OeleLake 

'  Burrier's'uond 

90 

Belvidere.  Kishwaukee  River 

Lake  Blanch 

MX) 

Carbondale,  Star  Lake 

Lake  Hauard 

360 

Tbomoson  Lake.. 

Murry's  pond 

00 

Winchester  Lake 

Reservou"  No.  4 

720 

Freebors.  Freeburs  Lake 

SemelPs  nond 

180 

Freeport.  Pecatonica  River 

London,  Hackney's  pond 

25 

Yellow  Creek 

Stock  Pomi. 

25 

Highland,  Oak  Hill  Lake 

Louisville,  Park  View  Pood 

180 

BilbborOj  Sun  Dodgers  La^e. 

MadisonvUle,  Howard's  pond 

200 

Irving,  FVink'^  lake  . .   - 

MadisonvifieLake 

Moore's  pond 

300 

"'  Stafford's  pond 

100 

Wilson's  pond 

Midway,  South  Elkhom  Creek 

Moberly,  Muddy  Creek 

180 

Vibertwille,  InsuIPs  pond 

25 

Ueredosia.  Meredosia  Bay.. . 

Morehc»d,  Garten  Lake 

160 

Mount  bifve.  Mount  Olive  Reservoir.. 

Moreland,  Clear  Pond 

25 

Beynoldf.  Ketzle  Pond 

'  Nunnelly's  pond 

26 

Whitehall,  Whitehall  Pond 

Morganfleld,  Taylor's  pond 

100 

Indiana: 
Boonville,  Dailv  View  Pond      .    . . 

Mount  Sterling,  Williams's  pond 

Nebo,  Hobgood's  pond 

180 
100 

De  I*auw,  Blue  River 

Nkholasville,  Hooverhurst  Ponds 

Paris,  Flat  Run 

90 

Ooshen,  Hunters  Lake ......     ^ .....  ^ 

50 

Wolfe  Lake 

'  Lockwood  Pond 

50 

Princeton,  J^prinp  Brook 

Wyatt's  pond 

100 

Sun  man.  Hob  wears  Pond 

Pasnies  Depot,  Payne's  pond 

100 

Iowa: 

Pisgah,  Jesse  Pond 

91 

BeUevne.  Mississippi  River 

Shenault  Pond 

90 

State  fisb'coQunission 

Slant  Pond        

90 

Chester.  Upper  Iowa  River 

Princeton.  Martin  Pond 

100 

ByersvUIe,  Maquoketa  River,  North 
Fork 

Osbom  Pond 

100 

Providence,  Mining  Company  Lakes . . 
Richmond,  Silver  Creek 

200 

Smmetsbure.  Medium  IxUce..  .    . 

25 

fowa  Falls,  towa  River 

ShelbyvUle,  Bonnie  Brook  Pond 

Lake  Jonorachqua 

I  Ake  Offutt- 

100 

North  McGrespr.  Mississippi  River. . . . 
PleMiuitville.  KAre'if  uond  ...  . 

100 
200 

Eaosas: 

Moxley  Branch 

100 

Cbanute,  Allen's  lake 

Old  Masons  Home  Pond. . 
Simpson  ville,Walter8'8  pond 

200 

Kingman,  Pitcher's  pond 

100 

'  Williams's  pond 

VanftTsdell,  Wfiham's  ni^i} 

50 

KeotDokv: 

VanceburgJ  Salt  Lick  Creek 

400 

Ansteriitt.  Hill  Tod  Pood...  . 

Veechdate,  Great  Lake 

160 

Lake  Ston  v  Point 

Versailles,  Neet's  pond 

90 

Baffdad,  Railroad  Pond . .    .    . 

Waddy,  ^enson  (5»ek 

100 

Bardstown.  Beach  Fork  Credk 

Winchester,  Ashdale  Pond 

90 

CitvLake 

Calmes's  pond 

00 

Bowling  Green*.  Jennings  Creek 

Buokner.  Longest  Pond 

Canoli's  pond 

00 

Club  House  Lake 

Crethmere  Pond 

360 

pampbelisburg.  Garriott'o  pond 

Hedge  Pond 

90 

Farm  Pond 

90 

Crofton,  Crofton  Lake 

Fox's  pond  (A) 

90 

Cumberland  Falls,  CumbM'luid  River 

Fox's  pond  vBJ 

90 

Danviiie.  Anderson's  pond 

Oardn^s  pon<  i 

90 

Caldswell's  pond 

Gilbert's  pond 

90 

Johnson's  pond 

Gofl'slake 

180 

Maplewood  Pond 

Harris's  pond 

90 

DemossvUle,  Licking  River 

Johnson^  pond 

90 

EUxabethtown,  Perceful's  pond 

Bminenoe,  BasVett'n  nopd. 

Jones's  pond 

90 

Meiritt^  pond 

90 

'  Napierala's  pond 

Miller's  pond 

90 

Frankfort,  Blvthe's  pond 

Nelson  ^ond 

90 

Silver  Lake 

Pendleton's  pond 

Piersall's  pond 

90 

Onthrie,  Pendleton's  pond 

90 

HarrodsburgjGoddard'spond. 

Jackson'sDond 

Red  Cross  Dairy  Pond... 
Scott  Pond 

00 
90 

86497*'— 17 12 
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Details  of  Distribution  of  Fish  and  Eoos,  Fiscal  Year  1915— Contiiiued. 

CBAPPIE—GontiniMd. 


Dispositloii. 

Finger- 

1^, 

yeari&gs, 

and 

adults. 

Disposition. 

Finger- 
lings, 
yearltogs, 

and 
adults. 

Winchester,  Spahr's  pond  f  A) 

8pahr'spond(B) 

Soahr's  Dond  i  C) 

180 
180 
90 
90 
180 
180 
180 

30 
20 
20 
50 
60 
20 
60 
60 
20 
40 
25 
20 
20 
20 
20 

600 

200 

1,000 
300 
500 
500 
500 
300 
500 
300 

300 
500 
fSO 
125 
400 
400 
450 
329,077 
500 
300 
300 
300 
300 
250 

S3 

400 
300 
200 
300 
200 
100 
200 
300 
200 
270 
200 
200 
600 
fOO 
100 
290 

300 

1,050 

North  Carolina: 

25 

Hendecsonville.  Lake  wajaw 

50 

High  Point,  Fairmere  La£e 

75 

Stephenson  Pond 

S  trades  Creek 

Rfuel^.  Yates  Pond    

50 

Scotland  Neck,  Hall's  pond 

75 

Waterworks  Lake 

Smith's  pond 

100 

Wood  Lake 

North  Dakota: 
Bottineau,  Lake  Metegoshe 

100 

Arcadia.  Atkins's  Dond 

ButtrvIHe, Webster's  pond     

125 

Athens.  New's  pond 

Devils  Lake,  Devils  Lake 

675 

Willow  Pond 

Freshwater  Lake 

Wood  Lake 

300 

Caspiana,  Caspiana  Lake 

400 

Haihinond.  Sfiiart's  Dond 

Petrel,  Lemmon  Public  Reservoir 

WatMTvorks  Pond 

300 

H<Hner,  Clear  Creek 

300 

Jonesbofo.  W  vatt  Park  Pond .     . . 

Richardson,  Mitchell's  pond 

200 

Lindsay,  McKowen's  pond  <  A ) 

•^'McKowen'spondjB) 

Mills's  pond  !V?r 

Ruso,  Strawberry  Lake 

250 

St.  John,  Crows  Lake 

200 

'  Gordon  Lake 

100 

Mansma.  Grand  f^core  Creek 

Hooker  Lake 

200 

Ruston,  whitten's  pond 

JarvisLake 

100 

Slaughter,  Lot  Pond 

Lake  V  iew 

100 

Trenton,  Bull  Bayou.  Head  Sining. . . 

Little  Carpenter  Lake 

Ohio: 
Batavia,  Little  Miami  River,  East  Fork 
Stone  Lick  Creek .•. . . 

200 

Maryland:    ^ 

50 
200 

Oakley,  Madison  Park  Lake 

25 

Island  Creek,  Island  Creek  Pond 

Michigan: 
Moran.  Brevort  T/ake 

Loveland,  Little  Miami  River 

75 

Ravenna,  Stewart  Lake 

000 

Oklahoma:' 
Ardmore,  Hemdon's  pond 

Wetmore,  Cookson  Lake 

50 

'Doe  Lake 

'  Jolly's  pond 

75 

Grass  Lake 

Lake  Scott 

150 

HalfMoonLake 

Robert's  p<wd 

150 

Harris  Lakes 

Taylor's  wmd  (A) 

50 

Steward  Lake 

Taylor's  pond  (B) 

100 

Wiley  Lake 

BUss.HUl'spond... 

50 

Minnesota: 

Chattanooga,  Midway  Lake 

100 

Bagley,  Lake  Lomond 

Chickasha,  riollet'spond 

100 

Browns  Valley,  Lake  Traverse 

Fairmont,  Silver  Lake 

'  Shanoan'Springs  Pond 

Coalgate,  Rex's  pond 

125 
100 

Fergus  Falls,  Stalker  Lake 

Elgin,  Southside  Lake 

75 

Fosston,  Cross  Lake 

Enid,  Willow  Spring  Lake 

150 

Hackensack,  Stony  LcLke 

Forgaw,  Kiowa'Creek 

250 

Hokah,  Pettibone  Park  Lake 

Francis,  Oliver's  pond 

50 

Homer,  Mississippi  River 

Gage,  Twenty  Five  Mile  Creek 

Guthrie,  Clear  Water  Lake 

100 

Mentor,  Maple  Lake 

150 

Minnmnnlis.  Glenwood  I.Ake. 

Deep  Water  Lake 

200 

Lake  Calhoun 

Oak  Grove  Lake 

150 

Lake  Harriet 

Kiowa,  Buck  Creek 

150 

Lake  of  Isles 

City  Lake 

150 

Mangum,  Lake  Wagoner 

150 

Mississippi: 
Corinu,  Hinton's  lake 

Marietta,  Eddleman  &  Graham's  pond 
Ilicks'spond 

100 
100 

Missouri:                                       * 

Mo(H«land,  Barrick's  pond 

50 

Cuba,  Clute's  pcmd 

TwigleyLake 

SO 

Dodson,  Progress  Club  Pond 

Muskogee,  Illinois  River 

250 

Ferguson,  wabash  Club  Lake 

Oklahoma  City,  Jewekyman  I>ake. . . . 

Northeast  Lake 

Pawhuska,  Bird  Creek 

200 

Grandview,  Kind's  lake 

200 

Lake  Clare 

200 

Holden,  Nawgel's  pond 

Clear  Creek           

200 

Irwin,  Reed  Boles  Lake 

Ponca  City,  Bois  d'  Arc  Creek 

20O 

Kanm<^  C-i*y,  Armou'  l-aicft.   . 

Prague,  Eret's  lake .        

100 

Louisiana,  salt  River 

Skedee,  Walters's  pond 

90 

Nevada,  Nipp's  lake 

Tanirier.  Bis  Snrine  Lake... 

50 

Osceola,  Spring  Lake 

Horsc^oe  Lake 

100 

Ritchey,  ifcoafCreek 

Stone  Lake    

100 

Rolla,  Blue  Spring  Creek 

50 

Little  Dry  Fork  Creek 

Wasfoner.  Moonlieht  Lake    

150 

Strasburg,  Curl's  pond 

Weldon's  pond 

100 

VAHMiilles,  Tf  jneman  Branch 

50 

Nebraska:  ' 
Pfcki^n.*,  Bmngh  T^ke 

Indian  Creek  Lake 

Kollar's  lake 

100 
50 

New  Jersey: 

Lilac  Lake 

50 

Lake  Hopatcong,  Lake  Hopatcong . . . . 

U                        McPherson  Lake 

100 
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DsTAiLs  OF  Distribution  or  Fish  and  Egos,  Fiscal  Year  1915 — Continued. 

CRAPPIE— Continued. 


DJspodtioiL 


Dispositloa. 


Finger- 


jrearil  ^ 

and 
adults. 


Oklahoma— Continued. 
Woodward,  Roundup  Creek 
Santa  Fe  Lake. 

Snow  Lake 

Spring  Creek  Lake. 
Spring  Lake ' ' 
^ingLake 
Springlike 
Stengelmeier'8  lake, 
Turnbull'slake.. 
Williams's  pond. 
Woodward  Creek 
Pennsy-lvania: 
Cambridge  Springs,  Edinboro  Lake. . . 

Lebuion,  Mount  Gretna  Lake 

Water  House  Lake 

Peguea,  Susquehanna  River 

South  Carolina: 

Colambia,  HiUcrest  Lake 

Greenyille,  Bushbv  Creek 

Piney  Mountain  Lake 

Pomaria,  Cannon  Creek  Lake 

Welli6ra,  Tuo^MkU  Pond 

South  Dakota: 

Amherst,  Impeooven's  pond 

Arlington,  Poinsett  lAke 

Brookings,  Oakwood  Lake 

Clear  Lake.Clf'ar  Lake 

Langford,  Cottonwood  Lake 

Long  Lake 

Nine  Mile  Lake 

MilUr,  Pearl  Creek 

Mitdiell,  James  River 

Parkston,  Isaak's  pond 

Pierre,  Lake  MedolA. 

'Pad  Q^sflAA* 

Adams,  'Sanford's  pond 

Campbell  Junction,  Campbell  Junction 

Pond 

Chattanooga,  Dollar  Pond . . . 
Lookout  Ponds 
Queen  and  Crescent  Lake 

Columbia,  Duck  River 

Estill  Springs.  Elk  River 

Franklm,  Dalton  Pond 

HendersonvQle,  Adams's  pond 

Hickoiy  Valley,  Pabst's  pond 

Michigan  City,  Bonnie  Oaks  Pond .... 

Monterm^,  Pettit  Pond 

Mount  Pleasant,  Emerald  Lake 

Shelb3rviOe,  Bearden's  pond 

Sprhigfield,  Red  River,  North  Fork... 
Trenton,  Powell  and  Holmes's  pond. . . 

Westmoreland,  Story's  pond 

Texas: 

Abilene,  Dead  Man  Pond 

Acampo,  Davis's  pond 

Albany.  Sedwick  Lake 

Aledo,  Sweet  Marie  Pond 

Alpine,  Lake  Logan 

Alto,  Terrell  Lake 

AmarfUo,  Lake  Arcadia 

Annona,  Boswell  and  Pittman's  pond, 

Comal  Lake 

Crystal  Lake 

English  Lake 

Hidker  Denison  Lake 

North  EngUsh  Lake 


Arlie,  McKnight'spond  (A).. 

McKnieht'spond(B) 

ArllngtonTMill  Creek 

Aspermont,  Couch  Lake 

Owsley's  pond 

South  Ranch  Pond . 

TonkswayLake — 


SO 
100 
50 
fiO 
76 
200 
50 
50 
100 
100 
50 

200 
150 
150 
150 

50 
50 
50 
75 
75 

100 
300 
300 
450 
100 
167 
100 
100 
1,500 
100 

aoo 

125 

250 
25 
50 
75 
125 
375 
125 
125 
150 
50 
250 
125 
125 
875 
100 
125 

50 
60 
60 
50 
50 
25 
50 
25 
25 
50 
25 
25 
25 
50 
60 
50 
65 
50 
60 
65 


Texas— Continued. 

Athens,  Broom's  lake 

Coker's  pond 

Donnell^s  pond 

Jarrell's  pond 

MUls'spond 

Stone's  lake 

Austin,  Lake  Austin 

Mayfleld'slake 

Wheless  Creek 

Avery,  Posey's  pond 

Baird,  Holmes's  pond 

SnidersPond 

Birome,  Lake  Barton 

Bivlns,  Potter's  lake..    

Walker's  pond 

Blooming  Grove,  Bryant's  mill  pond. 

George's  pond 

Langston's  pond. . . 

Bhiffdale,  Baldridge's  pond 

Bogata,  Webb  Pond 

Bonham,  Bonham  Club  Lake 

Boyd  aub  Lake 

Carter's  pond 

Oak  Lake 

Wise  Lake 

Brady,  Brady  Creek 

Wilbank's  pond 

Brandon.  L^enon  Lake 

Brooksmlth,Nunn'spond 

Brownwood,  Lawson's  pond 

Sanders's  T)ond 

CaldweU,  BhTJh  Lake 

Gum  Lake. 


Calvert,  Davis's  pond  (A) 

Davis's  pond  (B) 

Cameron,  Martin's  pond 

Canadian,  Lake  Hood 

Lake  Hoover 

Carthage,  Adams's  pond 

Celeste,  Green's  pond 

Center ,  Lane's  pond 

Childress,  Feilois's  pond 

Lake  Scott 

North  City  Lake 

Clarksville,  Clear  Lake 

Long  Lake 

Morris's  lake 

Red  River  Chib  Lake. 

Trent  Lake 

Turner  Lake 

Ward  Lake 

Cline,  Turkey  Creek 

Clyde,  Coyote  Pond 

Mountain  Pasture  Pond . . . 

Pecan  Bayou 

Coleman,  Home  &  Beck's  pond . . . 

Ranch  Creek  Lake 

Cooper,  Lain 's  pond 

Corsicana,  Burk  Lake 

Navarro  Club  Pond 

Crockett.  Wilson  Lake 

CrowellLCity  Lake 

DaUas,  Hic^iland  Park  Lake 

Silver  Lake 

Del  Rio,  Devib  River 

Detroit,  Fairview  Lake 

FutreU'spond 

Goat  Lake 

Gray  Lake 

MathisPond 

Mm  Pond 

Persimmon  Pond 

Semple  Pond 

Shaip's  pond 


50 
100 
50 
125 
100 
50 
600 
475 
60 
25 
50 
50 
50 
50 
50 
50 
50 
50 
25 
66 
60 
60 
60 
60 
50 
50 
50 
100 
60 
26 
25 
60 
60 
25 
26 
60 
76 
26 
100 
40 
50 
50 
50 
50 
50 
100 
50 
100 
25 
100 
75 
150 
26 
40 
50 
50 
50 
100 
200 
200 
50 
50 
100 
60 
100 
50 
25 
60 
100 
25 
60 
50 
50 
25 
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CRAPPJ«^-OoiM^if«4. 


DispoBitian. 


urFork 


Lake. 


Gilmer,  Lake  Glenwood 

Myrtle  Pond 

Girvln,  Bcdcer  Lake 

Gladewater,  Phillips's  lake. . . . 
Goodnight,  McCullum  Fond. . 
Grand  Saline,  Bryant's  pond . 
Grandview,  Nelson's  pond 

Watts'slake 

Grapeland,  Brlmberry  Lake. . 

Darsey  Lake 

Elcaney  Pond 

LivelvLake 

M3ntraLake. 


SraingPond. 


yer'slake 

WaUing's  pond 

OreenviUe,  Looney  Lake 

McComes's  lake 

Hallville,  Richardson's  pond 

Henderson,  Benner  Lake 

Brown  Lake 

Graham  Lake 

Kelley'spond 

LakeCtim 

LakeHallwood 

Lake  Moss  Inn-out . 

McCordLake 

Selflcs  Sound  Lake. . 

Valley  Lake 

WiltowLake 

Henrietta,  Lake  Henrietta 

Honey  Grove,  Spence's  pond 

Hubbard,  Bufflalo  Pond 

Cotton  Belt 

Doner  Branch  Pond. . 


McGufley'spond. 


Matson  Fond 

North  Pin  Oak  Pond.. 

Pin  Oak  Pond 

Hutchins.  Dallas  Club  Lake. . 
lacksonviHe,  Douglas  Lake. . . 
lustlceburg.  Kildugare  Pond. . 
Kaufman,  Bols  d'Arc  Lake. . . 

Cane  Brake  Lake.. 


25 
25 
25 
25 
50 
50 
50 

100 
30 

100 
90 
30 

KX) 
25 

100 
60 
50 
75 
25 

175 

150 
25 

100 
75 
50 
50 
50 
50 
50 
50 

100 

100 
25 
50 
50 
25 
25 
25 
50 
50 
50 
35 

100 
50 
60 
40 
75 
50 
50 
75 

100 
75 
50 
25 
50 
50 
75 
50 
50 
75 
50 
50 
60 
50 

100 
60 

100 
50 
50 

200 
50 
50 
50 

100 


DispositioQA 


Texas— continued. 

Kaufman,  Carter  L«k» 

CartwrlStLake 

ChiucbBl  Lake 

ElBsLak©.\'.'.'.'!!!!!i: 

Fox's  pond 

Gilmore  Foad , 

Hatch  Lake .. 

Hicks's  pood . , 

Miller's  pond , 

West  Pond, 

Kemp ,  3erry  Lake , 

Blase  Lake , 

Kemp  Berry  Lake , 

Kerrville,  Bear  Creek , 

Burnett  Lake. . ....... 

Crider  Lake 

Dowdy  Pond , 

Grcigory  Pond 

Guadalupe  River 

Lackey  rood 

Louis  Lake 

Palmer  Lake 

Tegner  Greek  Pond. . . . 

Kildare,  Moore  Lake 

Kilgore,  Elder's  pond , 

Rowland's  pond 

LadoniBLBishop's  poud 

Laredo,  Ross's  pond 

Willow  Pond 

Wormser  Pond , 

Lillian,  Thompson  Lake 

Livingston,  Magnolia  Lake 

Lockhart,  Chew's  pond 

Longview,  McQueen's  pond 

Lovelady,  Smith's  pond.... 

Lufkin,  Lake  Kathryn 

O'Ouinn's  pond 

McConnell,  Mathews's  pond 

McKinney,  Sloan  Creek 

Mabank,  Adam's  pond 

Dellis'spond , 

Gray's  pond 

Osbonrs  pond 

Marfa,  Blue  Mountain  Pond 

Marshall,  Anchorage  Farm  Pond 

Cook's  pond 

Henrietta  Lake 

Round  Lake 

Memphis,  Sparks  Lake 

Menard,  Las  Moras  Creek 

Matthews  Lake 

Mission  Lake , 

Rocky  Creek 

San  Saba  River 

Meridiazi,  Bosque  River 

Mert2on»  Callison  Lake 

Ohoshe  Lake 

Stage  Stand  Lake 

Mesquite,  Duff  Lake 

Midland,  Railey's  pond 

Millet .  Fisher's  pond 

Mineola,  Cage's  pond 

Charter  Club  Lake 

Pause's  pond 

Glade  Lake 

Sabhie  Lake 

Wells  Lake 

Mineral  Wells,  Corn's  lake 

Elm  Creek 

ElmhurstLake... 

Oaks's  pond 

Mount  Selma,  Dublin's  lake 

White  Perch  Lake... 


Finger- 

linffs, 

yearling^ 

and 
adults. 


50 
50 
100 
50 
50 
50 
50 
50 
50 
50 
50 

n 

75 
75 

100 
25 
6« 
60 
25 

150 
50 
25 
» 
25 
50 
50 
50 
50 
50 
50 
50 

100 
50 
60 

IM 
50 
50 
25 
50 

200 
25 
10 
SO 
35 
50 
35 
35 
50 

100 
50 

180 
50 
50 
50 

100 

335 
•  35 
50 
35 
35 
35 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
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terras  OP  DrsrmftutioN  o»  Fran  and  Boos,  Fiscal  Year  1915-^ontintied. 


<;r  A  PWE— CJbntitraed. 


DisposittoB. 


IMspocdticMl. 


Finger- 


yeftril_^ 

and 

adults. 


Texas— Ooothmed. 

Nacogdookes,  BMttiltlLake 

FfUrLake 

Hardeman's  p(md . . . 

LaJkeAJason 

LoeoLaM... 

RoaeLake 

New  Boat<i%  Buirows  Lake 

New  Bmunlels,  Oaadalape  River 

Kewsome,  Clear  Lake 

Laki'spond 

NflflMiLake 

Ovalo,  Ovalo  Lake 

Paige,  South  End  Fond 

f»aleBtiiie»  Bear  Lake 

BowenPond 

Brou^iton's  pond 

GoUeyLake 

Reece'spond 

SandLalre 

SBiooteLake 

Spring  Park  Lake 

Panhandle,  Aatelope  Creek 

Paris,  Broad's  lake 

Gordon  Club  Lake 

Hodges'sBond 

Johnson  Lake 

Long  Pond 

Oneta  Lake 

Pride  Pond 

Taaglewood  Pond 

]^u^ler's  pond 

Williams's  pond 

4»etty,  Henderson  Lake 

PinebiU,  Camp's  pond 

Osbome^s  pond 

Smith's  pond 

Willow  Pond 

^jttabwg,  Lily  Pond 

Moors  Lake 

Rope's  pond 

litfnvidWjAmii'spond 

Woodson's  pond 

X^tieen  Otty,  Hanes'sp^d 

Qaeen  City  pond 

Hanger,  flacaman  Lake 

Redwater,  Clear  Lake 

Rochelle,  S^man  Lakes 

Rockdale,  Lee's  pond .  ^ 

Kotan,  Kennedy^  l>ond 

San  Aogelo,  Concho  River 

Sonth  Cohcho  River. 
I  Aogostine,  McDaniel'spond. 

1  ManxM,  Jackman  Lake 

1  Saba,  San  Saba  River 

'  k  Anna,  Orady's  lake 

KeDoyLake 

Newman  Lake 

ftonrry,  pees  Lake, 

nloks's  pond 

Nash's  lake 

Bhcrman.  Seven  Mile  Lake 

8nyder,%ig  Pond 

iDmlel'spond 

Spofford,  Slater'spond 

Btamforfl,  Rock  Rib  Lake 

WoBtLake 

awny'Ionl  Creek 

I,  Ward's  pond 

iLtcheson's  pond 

iP&d 

Grifflth  Pond 

Martin  Pond.... 

Rose  Hill  POhd 

T«zarkdba,BtCtIe^pand 


50 
60 
35 
50 
50 
50 
50 

150 
50 
26 
25 
50 
60 
50 
60 
25 
25 
25 
25 
50 

100 

100 
50 

100 
50 
50 
25 

se 

25 
25 


50 
50 
50 
60 
50 
25 
50 
25 
25 
25 
50 
25 
100 
150 


59 

100 
MO 
60 
100 
150 
25 
25 
25 
>50 

g| 

50 
25 


150 
140 
100 
60 
25 
2i 
SO 
25 
25 
100 


Texas— Continued. 

Thomdale.  Felton  Lake 

Tinpson,  Garrison  Lake 

Greens  Lake 

S  mtth  's  lake 

Weaver's  pond 

Troop,  Ree's pond.... 

Martin's  pond 

Troscott,  Pebble  Pohd 

Tyler,  Brumby  Lake , 

Burleson  Lake 

Chinquapin  Lake 

Hamilton  Mill  Pond 

Hills  Lake 

Hitts  Mill  Pond 

S  aMne  Creek 

Silver  Spring  Lake , 

Uvalde,  Glbben's  pond 

Turkey  Creek 

Valera,  Home  Creek , 

Vernon,  Lake  Vernon , 

Old  Trafl  Pond 

Waco,  Standefer's  ponds 

Weatherford,  McFarlan's  pond 

Winona  Lake , 

Whitewright,  Pilot  Grove  Creek 

Wichita  Falla,  Floral  Lake 

Horseshoe  Lake , 

Lake  Stanlforth 

Willis,  Forest  Lake 

Pine  Park  Lake 

Wills  Pohit,  Thompson  Lake 

Willow  Lake. 

Wtamsboro,  Kyle'sbond 

Lake  EHe  Club  Pond 

Winters,  Water  Works  Lake 

Yoakum,  Kelleys  Creek 

Vlrghiia: 

Wackgtme,lWben'si>ona 

Carson.  Indian  Swamp  Pond 

Danville,  Dan  River 

Sandy  River 

Wolf  Island  Creek 

Granite.  PondC , 

Petersburg,  Harrison  Pond 

Hosee  Pond 

Roper's  pond 

Plains.  Goose  Creek , 

Providence  Forge,  Providence  Forge 

Pond 

Richmond.  Dearhardt  Pond 

Sweet  Hall.  Cooks  Mill  Pond 

Stony  Creek.  Sappony  Creek  Pond 

Suffolk.  Pruden'spond 

Waterlick,  Passage  Creek , 

West  Vhgbiia: 

Surveyor,  Clay^s  pond , 

Wisconsin: 

A  mery ,  Clare  Lake. 

Round  Lake. , 

Baldwin,  Balsam  Lake. , 

Bkchwood,  Bennett  LAke 

LIttlQ  Sissibagama  Lake. 

Spring  Lake , 

Bimamwood,  LakeQoToIt , 

Long  Lake 

Butternut.  Pelican  Lake 

Cable,  Cable  I^ake. 

Rosa  Lake. 

Centmia,  Deer  Lake 

Lone  Lake 

Band  Lake 

Comstock,  Crystal  Lake 

Harshaw,  Bass  t*ake 

Champion  Lake 


50 
50 
50 
50 
50 
30 
30 
25 
50 
50 
60 
50 
60 
60 

825 
25 
60 
50 
25 
50 
50 

100 
50 
50 

100 
25 

100 
25 
50 
flO 

i 

35 
95 
100 
100 

90 
«0 
60 
90 
90 
80 
150 
800 
150 
800 

60 
800 
150 
800 

60 
«60 

900 

800 
800 
800 
800 
800 
300 
400 
400 
800 
250 
250 
250 
250 
250 
250 
200 
20O 
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Details  of  Distbibution  of  Fish  and  Egos,  Fiscal  Year  1915— Coatiiuied. 

CRAPPIE— Continued. 


Disposition. 

Finger- 
lings, 
yearl&igs, 
and 
adults. 

Dlspositioo. 

Finger- 

UniB, 

yeerDngs, 

and 
adults. 

Wisconsin— Continued. 
Harshaw.  "Flov  lAke- ... 

200 
200 
200 
200 
300 
300 
250 
250 
400 
400 
3,000 

347,500 
1,000 
1,000 

300,000 
400 
400 
250 
250 
260 
300 

aoo 

300 
600 
600 

Wisconsin--Continued. 

State  Line,  Little  Ptekerel  Lake. 

Loon  Lake 

400 

Iowa  Lake 

500 

OnidaLake 

Stone  Lake.  Flat  Lake 

250 

Oscar  Jennie  Lake 

Little  Sissibagama  Lake.. 
Little  Stone  Lake 

250 

Haugflin,  DpfvMa  f^Kk^ 

250 

Tuesday  I>ake 

2S0 

Independence,  Bugle  Lake 

Sand  Lake 

250 

New  City  Pond 

Kewaskum,  Beechwood  Lake 

Slim  Lake 

250 

Stone  Lake. 

250 

'Lake  Seven 

Three  Lakes,Thunder  Lake 

400 

La  Crosse,  French  Lake 

Tomahawk,  fejf  Moon  Lake. 

aoo 

Mississippi  River 

'SomoRiver 

200 

Rice  Lake 

Spirit  River. . 

200 

Round  Lake 

Tomahawk  River. .'.'.'..'.'. 
Twin  Lakes 

200 

LynxvIUe,  MLssisslppI  River 

200 

MUwaukee.  Big  Muskego  Lake 

Wisconsin  Rh^er 

200 

Mosinee,  Short  Portage  Lake. 

Turtle  Lake,  Hillman  Lake 

2S0 

New  Richmond,  Apple  River 

'  Horseshoe  Lake 

2S0 

Squaw  Lake 

Sklnnaway  Lake 

Upper  TurUe  Lake 

Wyoming: 

ChAyminA,  14*^  Minn^aha     . . 

250 

SweedeLake 

Nye,  Tio?Tnd  T  Ake 

2S0 

Reserve,  Court  d'Oreille  Lake 

80O 

Roberts,  Dry  Lake 

RlnATin  J^^f^ 

600 

Savner.  'Plum  Litke      

Total  a 

Rasor  Back  Lake 

1,W0,430 

STRAWBERRY  BASS. 


ROCK  BASS. 


* 

i^urgess  Lajce 

Burgess  Pond 

CobbI.Ake 

Lake  Gayley 

Talladega,  Jones's  pond 

Talladega  Creek 

Arizona: 

Hereford,  Martin's  pond 

Arkansas: 

Clarksville.  Herring's  pond 

Fayetteville,  White  River 

Fort  Smith,  Morris's  pond 

Guernsey,  Mclvw's  pond 

Gurdon,  Marion  Lake 

Harrison,  Hudson's  pond 

Imboden.  Rider's  lake 

Jacksonville,  Stanley's  pond 

Magnolia.  Hutcheson's  pond 

Mammoth  Sprhig,  Big  Creek 

Janes  Creek 

Myatt  River 

Spring  River 

Tracy  Creek 

Warm  Fork  River. 

Waters  Fork 

Many  Islands,  Myatt  River 


200 
100 
100 
500 
250 
200 
200 
200 
200 
200 
150 
400 
150 
300 

200 

200 
3,000 
1,000 

200 

16,000 

100 

8,000 

20,000 

20,000 

20,000 

20,000 

30.000 

105,000 

13,400 

13,500 

20,000 

1,000 


Arkansas— Oontinned . 

Ozan ,  Goodlett's  pond 

Pocahontas,  Chastain's  pond . 


Schaal.  Crystal  Pond 

Star  City,  Orumbles's  i>ond 

Waldo,  Reason's  pond , 

Connecticut: 

Newfaigton,  Goodwin's  pond , 

Delaware: 

Wilmington,  Carpenter's  pond , 

Florida: 

St.  Cloud,  I^ake  East  Tohopekaliga.. 
Georgia: 

Bullochville,  Davidson's  pond , 

Crawfordvllle,  Holden's  pond 


Crawiordvlue,  Holden's  pom 
Tyrone,  Landrum's  pond. . . 
White  Plains,  Humphrey's  ] 


,     pond.. 
Tappan'spond 


Winder,  Sh^eids's  pond 

Zlrkle,  Little  Satilk  River. . . 
Illinois: 

Meredosia,  Meredosia  Bay 

Indiana: 

Morris,  Bischoff's  pond 

Iowa: 

Chariton,  Crystal  Lake 

Humestoo,  Williams's  pond. 
Kansas: 

Columbus,  Lagoon  No.  2. 


Kansas  City,  Poor  Farm  Lake. . 
Wichita,  Llttie  Arkansas  River. 
Kentucky: 


Augusta.  Bracken  Creek 

Campbellsburg,  TaykMr'spond. 
Dover,  Minerva  Pond 


16,000 
4,000 

12,000 

78 

200 

400 

100 

aoD 
200 
200 
200 
200 

800 


400 

100 
60 

200 
600 
300 

100 
100 
WO 


a  Lost  in  transit,  3,542. 
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Details  or  Distribution  of  Fish  and  Eoqs,  Fiscal  Year  1915 — OontinuecU 

ROCK  bass— Omtinued. 


Disposition. 


Dispodtton. 


Finger- 

yearlkigs, 

and 
adults. 


Kentucky— Continued. 

Eminence,  Helbum's  pond. 

Franklin,  May  Branch 

Mayee'spond 

Spring  Pond 

Stewart's  pond 

HflDdenon,  Meadow  Pond 

Olsl^,  Six  Lakes 

Jackson,  Kentucky  River 

Jeffenontown,  Starks  Pond 

Londcai,  Raccoon  Creek 

MadiaonviUe,  Patterson's  pond 

Mnysville.  Hunters  Pond 

Williams's  pond  (A) 

Williams's  pond  (B) 

Olmsteod,  Whippoorwill Qreek  . . .. 

Paris,  Big  Pond. 

Wyatt's  pond 

Pembr(dce,  Barker's  pond 

Peytontown.  Mason^  pond 

Pikeville,  Bie  Sandy  Pond 

Ricfamond,  Silver  Creek.....: 

Stanford,  Fish's  pond 

Proctor's  pond 

Stanford  Lake 

White  Vffla,  Lake  White  Villa 

Winchester,  Dooly's  pond 

Howards  upper  Creek 

McCormick's  pond 

Yamallton,  Drake's  pond 

Louisiana: 

Oibbsland,  Wall's  pond 

Lose,  Derouen's  pond 

Opelousas,  Chacnere's  pond 

Maryland: 

Rismg  Sun,  Freeman's  pond 

Massachusetts: 

Qreenfleld,  Long  Pond 

Mississippi: 

Aberoeen,  Athens  Creek 

Bartohatchee  River 

Basham  Creek 

Black  Pond 

Halfway  Creek 

Ethel,  Kennedy's  pond 

Jackson.  Wiadns'spond 

Lauderdale  Jaond's  pond 

Louisville,  Harris's  pond. 

Mize,  Bryant's  pond 

Pheba,  Crystal  Pond 

Pontotoc,  Bigham's  pond 

Orchard  Lake 

Roxie,  HiU  Pond 

Scooba,  West  Pond 

Shuqualak,  Darrah  Pond 

Hairston's  pond 

StarkviUe,  Christopher'is  pond 

Vaughan,  Moore's  pond 

Missouri: 

Cabool,  Indian  Creek 

Little  Piney  Creek 

Koshkonong.  Shady  Nook  Lake — 

Randolph,  Sherwood's  pond 

Richland,  Meadow  Brook  Pond. . . . 

RoUa,  Big  Dry  Pork  River 

Cave  Spring  Creek 

Yanoy  Lake 

Sparta,  Morris's  pond 

Springflekl,  Clear  Lake. 

Whalen'spond 

New  Mexico: 
Albuquerque,  Beckham's  pond . . . . 

Ancho,  Ancho  Pond 

Buchanan,  De  Qraftenreid'spond.. 

OBTlsbad,  Gaither's  pond 

Knowles's  pond. 


250 
100 
100 
100 
100 
100 
100 
600 
800 
400 
100 
100 
100 
100 
100 
600 
GOO 
100 
200 
100 
600 
300 
300 
300 
250 
200 
600 
350 
200 

26 

25 

2,000 

200 

76 

600 
600 
200 
100 
600 
100 
100 
100 
100 
100 
100 
400 
400 
100 
100 
150 
200 
150 
200 

1,000 
1,000 
500 
200 
200 
800 
800 
400 
300 
300 
100 

200 
GOO 
200 
200 
200 


New  Mexico— Continued. 

Carlsbad,  Willis's  pond 

Deming,  Cobb's  pond 

Landauer's  i)ond 

Las  Vegas,  Chupainas  Pond 

Lordsbui^  Haixlin's  pond 

Melrose,  Huntinger's  pond 

Mount  Dora,  Jacobs's  pond 

Naravisa,  Du  Bois'spond 

Magrader's  pond 

Roswell,  Hamilton  Lake 

Haymaker  Lake 

North  Springs  Lake 

Robinson  Lake 

Urton  Lake. 

Santa  Rosa,  Agua  Negra  Creek 

Steins,  Carlen's  pond 

McCnnt's  pond 

Taiban,  Uall's  pond 

Tucumcari,  Briscoe  Pond 

New  York: 

La  GrangeviUe,  Beechmont  Pond 

Whitestone  Landing,  Ice  Pond 

North  Carolina: 

Charlotte,  Belleview  Pond 

Franklin,  Cozad  Power  Dam 

Ohio: 

MiddlefleM,  Brookside  Pond 

Perry,  Spring  Pond 

Upper  Sandusky,  Sandusky  River 

Washington  Court  House,  Compton 

Creek 

Oklahoma: 

Ada,  Baringer  Pond 

Blanchard.  Davis's  pond 

Duncan,  Fullwood's  pond .* 

Elk  City,  Ballard's  pond 

Erick,  Everett's  pond 

Holmbersrs  pond 

Guthrie,  PrairieLake 

Mangum,  Cheek's  pond 

MillCreek,  Blue  River 

Nash,  East's  pond 

Shawnee,  Lone  Elm  Pond 

Stonewall,  Holoombe's  pond 

Woodwwd,  Harpole's  pond 

Yukon,  Carson's  pond 

Pennsylvania: 

Bryn  Mawr,  Darby  Creek 

Inoiana,  Fath  Run 

Lebanon,  Mount  Gretna  Lake 

Stoevers  Pond. 

Stracks  Pond, 

Water  House  Lake 

Listle,  SUver  Lake 

Reading ,  Manatawny  Creek. 

Williamspoit,    Sysquehanna    River 

West  Branch, 

Porto  Rico: 

Guyayama,  Pattillas  Reservoir 

South  OaroUna: 

Enoree,  Enoree  River 

Greenville,  Hood's  pond 

Honea  Path,  Cannadays  Branch , 

Reeds  Branch 

Jonesville,  Floyd 's  pond 

Laurens,  Raburn  Creek 

Waterloo,  Harror  Pond 

South  Dakota: 

Eagle    Buttei    Green    Grass    Creek, 
branch  of 

Winner,  Dahl's  pond 

Tennessee: 

Erwin,  North  Indian  Creek 

Fordtown,  Maple  Pond 

Hickory  Valley,  Pabst's  pond 


200 
200 
200 
300 
150 
200 
150 
300 
150 
400 
400 
800 
400 
800 
500 
150 
200 
200 
300 

66 
1,050 

400 
300 

100 
200 
100 

800 

210 
210 
110 
834 
167 
167 
210 
200 
600 
132 
210 
200 
400 
100 

400 
200 
200 
200 
20O 
400 
835 
2,800 

1,826 

1,200 

1,000 
200 
800 
600 
300 

1,000 
200 


300 
275 

3,000 
175 
70 
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Details  of  Distribution  op  Fibh  and  Eoos,  Fiscai  Year  1915— OoiithitiBd. 


ROCK  BASS— Cctotinued. 


Disposition. 

Finger- 
linn, 
yearlinigs, 
and 
adults. 

Dispodtion. 

Finger- 

yearlSgs, 

and 
adults. 

Tennessee—Continued. 
Knoxville,  B3n:x)n  Blue  Pond 

200 
5,000 
600 
80 
400 
800 
000 

50 
75 
100 
150 
100 
100 
75 
75 
75 
150 
150 
150 
150 
150 
50 
50 
50 
50 
40 
50 
50 
100 
50 
50 
50 
50 
50 
65 
65 
130 
130 

T\ 

G5 

'  Tennessee  River 

G6 

Madison,  Madison  Branch  Pond 

Newborn,  Wild  Rose  Pond.  . . 

50 

50 

Snrinf  City.  Town  Creek 

50 

^^  ^'vanscreS..::.. .   : : 

50 

Wartraoe,  Alley  Pond 

1                                          

100 

Texas  z 

1                                          

50 

Alpine,  Kirby  Pond 

100 

'Mitre' Peat  Pond 

Harliss's  pond 

176 

BAnfamln  Canvon  Lake  . 

Btandart.  H\idson  T-«ak<». .,...., 

100 

Brenham,  Brenham  Club  Lake 

Thomdale,  Hein tie's  pond 

100 

'  Morgan's  nond 

Tyler,  Willow  Lake.. TT. 

50 

Stone  T/ftke. 

Waco,  Ozbum'spond 

75 

ClarksvUIe.  Latimer's  pond 

Virginia: 
Beaver  Dani,  Bartlett's  pond 

Del  Rio,  Charco  Lake 

200 

Cienegas  Creek 

Chase  City,  'ferry's  pond. 

200 

Devils  River 

Christiansburg.  Orcnard  Lake 

200 

Pinto  Creek 

T^ii<<fa,  oi^  tt'ftry  Pond 

400 

San  Felipe  Creek 

Maiden,  Lewis's  Bond - 

200 

Denlson,  Randell  Pond 

Pamplih,  Horse  Pen  Mill  Pond. 

Red  Hill,  Wingfleld's  ice  pond 

Vienna,  Cooley 's  pond 

500 

Waterloo  Pond 

400 

Detrlot,  Coursey's  pond 

300 

Dollins's  pond 

Waverly ,  Niblett  Mill  Pond 

600 

Norris's  pond 

Wirtz,  GUIs  Creek 

1,000 

Fort  Stockton,  Johnson's  pond 

Greenville,  Poole's  pond 

Wytheville,  Reed  Creek,  South  Fork.. 
Tates  Run 

400 
400 

West  Virginia: 
Bluefleld,  Bailey  Lake 

'  Reunion l^ke 

100 

Hondo,  Steigler's  pond 

1,000 

Itasca,  Cotton  Mill  Reservoir 

Potomac  River 

1,700 
200 

Jacksonville,  Boles  Lake 

Sturelsson,  Quarry  Lake 

Jones  Lake 

WalkersviUe,     Monongahela     River, 
West  Branch 

W*stleighLake 

600 

Eatv.  Joe  Bade  Pon3 

Wisconsin: 
Leslie,  Peoatonica  River,  branch  of. . . 

Total* 

Kerrville,  Browne's  pond 

350 

'  Clark  Pon^ 

Cypress  Creek 

414,078 

dope's  pond 

1 

SMALLMOUTH  BLACK  BASS. 


Disposition. 

Fry. 

Finger- 
lings, 
yearuxigs, 

and 
adults. 

Disposition. 

Fry. 

Finger- 

lings, 

ywffigs, 

and 
adults. 

Arkansas: 
Brentwood,     White    River, 
West  Fork 

600 
600 

500 

16,000 

600 

Colorado: 
Denver,   Alchemist   Springs 
Ponds 

200 

Crossett,  Creamery  Lake 

Page  Lake. . 

200 

Fayetteville,    White    River, 
Middle  Fork 

Delaware: 
Felton.  Killens  Pond 

400 

Hardy,  Spring  River 

6,000 

Dlinois: 
Barstow,  Rock  River.  . 

2,500 

Hope.  Pleasure  Lake 

Hot  Springs,  Bulls   Creek, 
North  Fork... 

6,000 
6,000 

6,000 
6,000 
6,000 

Iowa: 
Chester,  Upper  Iowa  River 

500 

Burton  Branch.. 

Cre8C0,LitUe  Iowa  River..  . 

500 

Little     Mazam 
Creek 

Kentucky: 
BowIlM  Green,  Gasper  River. 
CadizTBlrds  Creek. , . . . 

9,000 
6,000 
6.000 
6,000 
6,000 
9,000 
6.000 
9,000 

Mill  Creek 

Teger  Creek 



Caney  Creek 

Johnson,  Taylor  Lake 

200 

Casey's  Creek 

River  Front,  St. Francis  River 

12,000 
30,000 

Donaldson  Creek 

Llltle  River 

St.  Francis,  St.  Francis  River. 

St.  Francis  Bridge,  St.  Fran- 

800 

Little  River,  Upper 

Muddy  ForkCwek 

cis  River 

a  Lost  in  transit,  6,225. 
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Dbtails  op  Dist^bution  of  Fish  and  Eoos,  IP'iscal  Ybar  1915 — CoDtinued. 
SltXLLHOtJtH  BtACi:  BASB-Continued. 


] 


SlnklM;  Fork  Creek 

Clermont,  Ecno  Spring;  Lake . . 

Crab  Orchard,  DIx  River 

Danvllle^DUKiyer 

DixRiyer,  Hanging 

Fork 

IfocksRun 

Railroad  Pond 

Salt  River,  Rolling 

Pork..... 

EUnbethtown,  MiU  Creek . . . 
NoIIn  River... 
Wo  olperts 

Pond 

Frankfort.  Cedar  Creek 

GlasgoWfFallen  Timber  Creek 

Hopkinffvine,  Little  River, 

East  Fork.... 

Little  River 

West  Fork. 

Lawrenotborg.  Big  Pond 

Maceo,  Kingfisher  Lake. 


PembrokeTRed  River,  West 

Fork.... 

Princeton,  Hollingswortb 

Creek 

Shelbyvine,  Ontlirie's  pond. . 
Ifaine: 
Bowdoiiiham,  Adams's  pond. 

Oakland,  Belgrade  Lake 

ICarvland: 
Alberton,  Wheelwriiiit's  pond 

Antletam,  Potomac  River 

Cumberland,  Fllntstone  Creek 
Potomao  River 
ICassacfansetts: 

Gloucester,  Nlles  Pond 

Great  Barrington,  Lake  Buel 

Lee,  Qreenwater  Pond 

Laurel  Lake 

Lower  Goose  Pond 

Shaw  Pond 

Stookbridge  Lake 

Upper  Goose  Pond 

Lowell,  Burges  Pond 

Crystal  Lake 

FlushingPond 

KnoppsPond 

Massaoiipis  Lake 

Nabnassett  Pond 

Lvnn,  Lower  Pond 

WilUamsvUle,     Hemingway 

Pond 

Worcester,  Coes  Pond 

lCk<higan: 

Alden,  Clam  Lake 

Buchanan,  Clear  Lake 

Cbarlovoix,  Adams  I^ake 

Pine  Lake 

Qyde,  Fish  Lake 

Hiffh^ld's  pond 

Dunhafn,  Lake  Chancy 

East  Tawas,  Baas  Lake 

Edwardsburg.  Eagle  Lake... 

Evart,  HtctoTLake 

YpsOabti,  Frains  Lake 

Graylins,  Portage  Lake 

Hony,  Sttion<;on  Lake 

JacksMi.  Big  Porta<;e  Lake ... 

Leonard .  Echo  Lake 

LongLafee,  Bijou  Lake 

Lorv«n8,Shoa  Pack  Lake 


u,uuu 
6,000 
6,000 
9,000 
9,000 

6,000 
9,000 
6.000 

15,000 
9,000 
12,000 

3,000 
9,000 
9,000 

9,000 

6,000 
3,000 
6,000 

9,000 

3,000 
3,000 

1,000 
8,200 


9,000 
12,000 

1,500 
1,100 
2,000 
1,000 
1,000 
3,000 
6,000 
1,000 
1,000 
1,000 
2,000 
1,000 
4,000 
1,000 
1,500 

1,000 
3,000 


1,000 


200 
200 


840 
900 
630 
420 
600 
400 
180 
600 

1,000 
800 
400 

1,100 
400 

1,000 


800 
800 


ffiles,  imlths  Lake 

1,800 

North  vine.  Walled  Lake 

1,000 

Oscoda,  Lake  Van  Etta 

1,000 

1,000 

400 

Owosso,  Shawasaee  River 

Ouim*^V«  East  TAlcft, - 

Long  Lake 

400 

Lower  Lake 

300 

Middle  Lake 

400 

Mixer  Lake 

300 

Myers  Lake 

300 

Newton  Lake 

800 

Tanner  Lake 

300 

TilsonLake 

300 

Twin  Lake 

300 

Reading,  Carpenter  Lake 

900 

Long  L(Eike 

450 

Roimd  Lake 

460 

Reed  City,  Todd  Lake 

600 

St.  James.  Barney  Lake 

430 

Egg  like 

420 

Font  Lake 

630 

Pox  Lake 

430 

LakeOallier 

630 

Turtle,  Bear  Lake 

90 

Clearwater  Lake 

00 

Hawk  Lake 

90 

Honeymoon  Lake 

90 

Ludependenoe  Lake. . . 

180 

LittleAfrican  Lake. . . . 

90 

Lorn?  Lake 

180 

OrmesLake 

00 

Rowe  Lake 

90 

Twin  Lake,  Twin  Lake 

800 

Walhalla,  St.  Anthony  Lake. . 

400 

Hokah,  Broken  Arrow  Run. . 

375 

Aberdeen.  Jones's  pond 

100 

Avon,  Lake  Shefdierd 

Horse  Hollow,  Alley  Spring 
Rnn..... ,     , 

12,000 

S,000 

2,000 
560 
8,000 
3,000 
8,000 

1,000 
1,600 

1,000 

MaroeUne,  Santa  Fe  Club  Lake 
New  Hampshire: 

180 

Canobie  Lake,  Canobie  Lake. . 

Ciaremont,  Cold  Pond 

Keone,  Spofford  Lake 

New  York: 
Cambridge,  Hedges  lake 

Lake  Lauderdale. 

School  House 
Pond 

GloTerayille,  Canada  Lake 

76 

'East  Stink  L^e. 

60 

Green  LcJce 

75 

Helen  Gould 
Lake 

75 

Henrietta  Creek. 
Mayfield  Creek.. 

75 
75 

Stink  Lake 

50 

West  Lake 

75 

West  Canada 
Lake 

75 

Greene,  Eoho  Lake 

150 

Mount  tialm  Landui^,  Ea^ 
Lake 

50 

l*ort  Henry,  Deadvrater  Lake . 
Lake  Wawonaie- 

Btk..... 

1,000 

2,000 
1,000 

Ledge  Lake 

Digitized  by 


Google 


98  DISTRIBUTION   OF   FISH   AND   FISH   EGGS,   1915. 

Details  op  Distribution  of  Fish  and  Eoqs,  Fiscal  Ybab  1915 — Continued. 
SMALLUOUTH  BLACK  BASS.— Continued. 


Disposition. 

Fry. 

Fhiger- 

yeamng?, 

and 

adults. 

Disposition. 

Fry. 

Finger- 

yeSSCgs, 

and 
adults. 

New  YoTK— Continued. 
Solienectady,  BaUston  Lake. . 

1,000 

Tennessee— Continued. 
MoMinnville.  Rockv  River. . . 

8,00c 

50 
75 
75 

150 

150 
300 
200 

600 
750 
400 

300 
200 

MltchellviUej  Gosselts  Pond. . . 

Sequatchie,  Little  Sequatchie 

River     

3,000 

9,000 

0,000 
9,000 

Brandywine 
Pond 

haugh  Lftke. . 

Springfield,  Red  River,  South 

North  Carolina: 

Tellloo  Plains,  Telllco  River. . . 
Utah: 
Locan.  Clear  Creek      

Connelly  Springs,  Cannon 
Creek.... 

50 

Cold  Wa- 
ter  Creek. 

Vermont: 
Cambridge   Junction,  Half 
Moon 
Pond 
Medcalf 
Pond. 

Draper,  Pnirypkiri  CkmIt 

High  Point,  Itolts  Creek 

76 

Lake  Toxaway,  Lake  Toxa- 
'^(ty     

75 

Lenoir,  Wilson  Creek 

Enosbure  Falls.  Lake  Carmi.. 

75 

Marion,  Catawfatt  River 

Fair  Haven,  Black  Pond 

41 

North  Dakota: 
Bottineau,  Lake  Metegoehe. . . 

HydevIUe,  Lake  Bomoseen. . . 
Mlddlebury,  Fern  Lake 

1,000 

75 
75 

Sykeston,  Lake  Hiawatha 

Otter  Creek 

150 

Ohio: 

2,000 
2,000 
600 
1,000 
1,200 
1,200 
2,000 

MorrisviUe.  Lake  Lamoille 

50 

Akron,  K?"<t  and  Wfist  ResAr- 

Mount  nollv.  Jabkson  Pond . . 

43 

voirs 

North  Bennington,  Lake 
Paran 

Springfield  Lake 

Hobnesville,  Martins  Creek. . . 

75 

Rupert,  Lake  St.  Catherine. . . 

Springfield,  Lower  Mucktow 

Pond 

1,000 
270 

Mansfield  C^lear  Fork  River. 

Ravenna,  Lake  Hodgson 

LakeStafiord 

80 

Wolcott,  Woloott  Pond 

75 

Sycamore,  Sycamore  Creek.. 
West  Alexandria,  Twin  Creek. 
Pennsylvania: 
Atglen.  Glenvllle  Pond 

Virginia: 
Abingdon,    Ilolston    River, 
South  Fork     

1,600 

150 
200 
45 
150 
100 
100 
100 
100 
100 
100 
100 
100 
300 

300 
450 

150 
150 
150 
150 
150 
150 

300 

300 

300 

Afton,  Rockfish  River 

400 

Binielh  Birdell  Pond 

Amelia  Southland  Pond 

100 

Great  Bend,  Quaker  LtUce... . 

Boyce,  Millwood  Run 

Chester,  Red  Water  Lake 

1.500 

250 

Hatboro, Neal^aminv  Creek. . . 

100 

Lebanon,  Alberts  \Cill  Pond. . 

Covington,  Potts  Creek ^. 

East  Radford,  Back  Creek.... 

9,000 

'  Klines  Pond 

300 

Lights  Pond 

Little  River. . . 

850 

MishsPond  

EUerson,  Fox 's  pond  

200 

Barges  Mill  Pond . . . 

Rutland  Club  Lake. 
Front  Royal,  Gooney  Run 

Lightfoot,  Jollv  Mill  Pond 



"-i.'soo' 
8,000 

238 

Vallev  Glen  Pond. 

Sveidmans  Pond. . . 

Weimers  Pond 

200 

Norristown,  Perkiomen  C^reek 

Mauaasaa,  Ocobquan  Run 

200 

Peach  Bottom,  Susquehanna 
River 

Norfolk,  6itv  Lake 

900 

Pocahontas,'    Carrs     Sprhig 
Branch  

Phillipsburg,  Delaware  Rivor 
Ship    Road,     Bmndywine 
Creek 

100 

Shenandoah,       Shenandoah 
River 

1,100 

Ship  Road  Pond . 
Spring  City,  French  rroftk 

Stanlov,  Shenandoah  River, 
South  Branch 

6.000 

"       " '  Frogtown  Pond  . 

Tunstalls,  C-owbvfl  Pond 

200 

Rapps  Pond 

TTampstoad  Pond.. 

200 

Tf  Iford,  Branch  Creek 

Warren,  Mar  brook  Lake 

100 

South  Carolina: 
Welford,  South  Tiger  River. . 

Woodstock,   Shenan  d  0  a  h 

River,  North  Branch 

Withe ville.  Cove  Creek 

12,000 

Tennessee: 

200 

Blevins,  Doe  River 

Reed  Creek 

300 

Clarksville,  Big    West   Fork 
Creek 

12,000 
6,000 

12,000 
6,000 

6,000 

6,000 

6,000 
12.000 

"""466" 

Reed  Creek,  North 
Branch 

250 

Flat  Lick  Creek... 

West  Virginia: 
Berkeley     Spring*',     Sleepy 
Creek 

7,500 

12,000 

9,000 

9,000 
6,750 

12.000 
12,000 

Little  West  Fork 
Creek 

Trahem's  lake . . . 

Charles  Town,  Shenandoah 
River 

CleTeland,  Wildwood     Lake 

260 

(A) 

Fairmont,    Tygarta    Valley 
River 

Wildwood     Lake 

Wildwood     Lake 

Great  Caoapon.  Great  Cacapon 
River 

(C) 

Koyser,  Pattersons  Creek 

Paw    Paw,    Great   Cacapon 
River.... 

Ettffl  Springs,  Elk  River 

Hldcory  Valley,  Pabst's  pond . 
Johnson  City,  Watauga  River. 

800 

300 

Putney,  Coal  Company  Lake.. 
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Details  of  Distribution  of  Fish  Ain>  Eoos,  Fiscal  Ybab  1915— Oontinued. 
BMALLICOUTH  BLACK  BASS-Coattniied. 


DispoRttlon. 

Fry. 

Finger- 

y^riSgB, 

and 

adults. 

Disposition. 

Fry. 

Ftogr- 

yeSEij^ 

and 
adults. 

West  Virginia-Cantlnued. 
Romney,    Potomac    Biver, 
Roath  Hnmch 

12,000 
12,000 

9,000 
9,000 
9,000 

600 

Wisconsin— Continued. 
Havward.  Bass  Lake 

90 

'  Big  Moose  River... 

90 

Sbelton,  Elk  River 

Big  Spider  Lake... 

90 

Spitagfleld,  Potomac  River, 
flonlh  Branch 

300 

Bloel>erry  Lake. . . 

90 

Clear  Lake. . .  . 

90 

Wellsburg,  Buffalo  Creek 

LakeCourtO'RelUe 
Wttle  Moose  River. 
Little  Spider  Lake. 

180 

90 

Wtooonsixi: 

180 
180 
90 
90 
90 
90 
90 
90 
90 
90 
90 

90 

Amery.  Blake  Lake 

Hciind  t/ake .  . . 

90 

"    Round  Lake 

Lake  Nebagamon,  Lake  Neba- 
gamon.  . 

Affhland,  Baiwwood  T^^ko. ... 

215 

Buck  HUl  Lake 

Mellen,  Lake  Qaimee  

90 

Duck  Lake 

'  liOng  I^ake 

90 

Everett  Lake 

Mineral  Lake* 

90 

Finger  lAke 

Nashville.  Little  Ice  Lake 

90 

Isl^Lake 

Mole  Lake  ....../ 

90 

Pike  Lake 

Norrie.  Mavflower  Lake 

90 

TwinlAVe  .   , 

Nye,  Big  Lake '..."... 

180 

Wliite  River  Pond.. 

Pelican  rButeau  Lake 

90 

Athelstane.  Lily  Lake 

1,000 

T^ng  I^ke .          .  . 

180 

Baklwin,  Sucker  Lake 

180 
90 
90 
90 
-     90 
180 
90 
90 
180 
90 
90 
90 
90 
180 
270 
180 
90 
90 
90 

Pelican  Lake 

180 

Bimamwood,  Circle  Lake 

Phelns.  Little  Twin  Lakes. 

. 

90 

'  Lake  Go  To  It. 
Schmidt  Lake.. 

Presquelsle.  Presque  Isle  Lake 
State  Line.  Beaver  Lake 

180 
90 

Spring  Lake. . 

'  Big  POTtege  like 
Black  hake 

90 

TbadXake 

180 

Butternut,  Butternut  Lake... 

Dinner  I/Ake 

180 

Turtle  Lake 

v^wn  Lake 

180 

Cable,  Cable  Lake 

Lost  Lake 

90 

'Perry  Lake 

Marshall  Lake. . 

90 

Pminmonff,  l^ke  Owen . .  a 

Silver  Lake 

90 

Pigeon  Lake 

Spoon  Lake 

180 

Itimarack  I^ike 

90 

Eldio,  Bass  Lake 

Sweden,  Bass  Lake 

90 

Enterprise  Lake 

Black  Lake 

90 

Otter  Lake 

Mao-a-nin-ny  Lake. . 

90 

Pfn4»  1^\^ 

Starr liftke.'. .  ...... 

90 

Olldden.  Auflrustlne  LalcA 

Totalo 

Summit  Lake 

653,170 

81,177 

LARGEMOUTH  BLACK  BASS. 


Anderson,  Batson's  pond. . 
Birmingham,  Clark's  pond.   . 
Edwards's  pond 

Giles  Pond 

LakeAleathea.. 
Mountain  Lake. 
Number  Seven 

Lake 

Oliver's  lake... 
Phillips's  pond. 
Riddle's  pond.. 
Ritter's^nd... 
Scotts  Branch 

Pond 

Village    Creek 

Reservoir 

Warren  Lake... 

Brant,  Aflonee  Cteek 

EUard'sjpond 

Haysop  Creek 

HiAland  Lake 

Brewton.  Burnt  Com  Creek. . 

Brierfleld.Mahan  Creek 

Centervnie,  Avery  Lake 

Cooper's  pond 

Lii^tsoyPond... 


760 
1,500 
1,500 
1,200 
1,775 

300 

1,200 
1,500 
100 
1,000 
2,000 

1,200 

275 

1,500 

50 

25 

200 

200 

2,000 

1,000 

8,000 

8,000 

8,000 


A  labama—Continned. 
Cdeanor,  Fancher'smlll  pond 

Mahan  Creek 

Cordova,  Black  Warrior  River 
Courtland,  Big  Nance  Creek. . 

Spring  Creek 

Crews,  Goode  Spring  Pond. . . 

Decatur,  Beaver  Lake 

Dixon  Mills,  Dixon  Mill  Pond 

Epes,  Godfrey's  pond 

Erin,  Three  Mile  Creek 

Eutaw,  Dollarhide  Pond 

Evergreen,  Muder  Creek 

Smith's  pond 

Fayette,  Slpsey  Lake 

Sipsey  River 

Florence,  Smith's  lake 

Striplin's  lake 

Geiger,  Gallespier  Lake 

GeigerLake 

Gillespie  Pond 

Hir^eldLake 

Porter's  pond 

Table  Lake 

Grassmere,  Clear  Creek 

Green  J3unningham  Creek . . . . 
Guin,  Pearce's  pond 


7,600 
7,600 
2,600 
2,500 
6,000 
2,600 
6,000 
2,500 
5,000 


2,500 


200 

200 

1,200 

300 

100 

200 

200 

1,000 

1,000 

1,000 

1,000 

2.000 

1,750 

226 


500 
1,500 


a  Lost  in  transit,  28,250  try  and  2,124  flngerlingi. 
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DnAiiA  o9  DiBVRiBtmoN  OP  Visn  an4)  Bo(Ms  Fiscal  Ykar  1915— Oanlfli«^. 

LASOtafOBlH  VLkCK  BA8S-^C<«iUDtfB(l. 


Ditp&titllosL 


Fiy. 


Finger- 


yearlfi 
and 
adults. 


DbpodUokL 


Finger- 

linjes, 

yearUiigi, 

and 
adults. 


roek. 
iBk... 
i 


Mud  Greek  Lake 

Jasper,  Bankheod's  oend 

Blackwater  Cre^ 

GaneCrecfk 

Kellvtoa.  Hatchet  Creek 

Letonatdbee>  Dean's  pond .... 

Holmes  lAke.. 

linevOle,  LakeSalUeWoodle. 

Smith's  lake 

K(Oachapoka>     Bougahatchee 

Pond..... 

X<ayeme>  Beall's  lake 

Kendrick's  pond . . . 

Reynold's  lake 

Ruff's  pond 

Sikes'spond 

UoEldeiTy,  Cheaha  Creek 

Karlon,  Dunaway 's  pond 

Xelbomew  Hays's  pond 

Xobile,  Dog  River 

UontgoxAery,  Bk  Whitewater 

Cobbs  Foi-d 

Lake 

Crescent  Lake. . 
Whetstone 

Lake 

ICosteUer,  Beeswax  Creek 

Coosa  River  Lake. . 
New  Xartcet,  Mountain  Fork 

TCreek 

Oneonta,  Sand  Lake 

Paint  Rock,  Paint  Rock  River 

Pelham,  Jonnson  Creek 

Phil    Campbell,    Lambert's 


75,000 


P0ie  Hifl,  Bradford's  pond . . . 

Sheffldd's  pond 

IPiattvllle,  Bell's  pdBd. .-. 

Dunn'spond 

Northingtcn's 

pond 

Smitii's  pond 

Pyrlton,  Pace'«  pond. , 

'^uentai,  Bankhead  Pond. . . , 


4,   XJCHUk. 

ler,  Beasley's  ponds. 

loke,  Kitcnekrs  pond 

'  vule,  Burgesses  pond. . 
LakeOayfey.... 

Lake  Henry 

Mma,  Tones's  pond 

4lhady  Orove,  Hicks  Pond 

Sheffield,  Shoal  Creek 

Sweetwater  Creek . . 

SnUigent,  Bogue  Pond 

PMddy's  pond 

Talladega,  Autreys  Pond 

BaktlesonPond.... 
€h<fti8whaw  Creek. 
Ea^boga  Creek... 

Keflvs  Creek 

Kerennw  Branch. . 
Pond  Sp^infers 

Bhmch. 

Silver  Lake 

Talladega  Springs,  Cedar 
Creek... 


2,500 


400 
30 
100 
120 
200 
200 
200 
400 
200 
1.500 
1,800 
800 
300 
750 
1,600 
500 
500 

1.000 
200 
100 
100 
100 
MK) 
250 

1,000 


2,000 

3,000 

200 
2,000 

1,500 
300 
300 

100 

200 

300 

1,200 

150 
1,000 
1,000 

200 

160 

200 

1,060 

3.000 

200 

500 

100 

300 

260 

1,000 

too 

1.000 

1,000 

3,000 

150 

500 

1,000 

1,500 

500 

500 

560 

1,060 
1,500 

400 


Alabamft-^GontinuM. 
Talladega  Spring^,  H ea« let 

Creek 

Kirkland 
Lake.... 
Pecker- 
wood 
Credc... 
Pope  Creek 
Rook  Lake 
Vardeinan 
Lake.... 
Varnet' 
Mill 
Pond.... 
Troy,  H6nderoon's  pond.^  — 

Ten  Acre  Lake. 

Tuscaloosa,  Quarles  Lake 

Tuscumbia,  >Spring  Creek.. . . . 

UniontoWn,  Cromer's  lake 

Meadow  Lake. . . 
Wagar,  McClures  Mill  Pond . . 
WaUcor  Springs,  Whites  Pond. 

W infield,  MiU  Race  Lake 

Yolande,  Turner's  pond 

Arizona: 
Grand  Canyon,  Reed's  lake. . . 
Wickenburg,      Hassayampa 

River  Pond 

Yuma,  Colorado  River 

Arkansas: 

Alma,  Big  Clear  Creek 

Douglas  Lake... 

Frog  Bayou....... 

Arkadelphla,  Ouachita  River, 
Austin.  Crabtree  Spring  Pend. 

Batesville,  Blue  Creek 

Spring  Creek 

Spring  Lake. .. 

Beaver,  White  River 

Biggers^  Current  River 

BooneviHe.  Sanatorium  Lake. 
Buena  Vista,  Tyson's  pond. . . 
Cottel-,  Whitd  River,  North 

Fork.... 

£1  Dorado,  Rock  Island  Lake. 

Enirland,  Clear  Lake 

Fairfield,  Atkins  Loke. 

Fafrell ,  Farrell  Pond 

P^tteville,  Clear  Cree*: 

Hamestring 

Creek 

Richland  Creek 

Whit©     Rivw, 

Main  Fork.... 

White      River, 

Middle  Fdrk.. 

White     River, 

West  Fork... 

Galloway,  Hills  Lake 

Valentine's  lake. . 

Hardy,  Spring  River 

Spring  River,  South 

Harrison,  Crooked  Creek 

Hermitage.  Ferguson's  pond., 
Homan,  Six  Hundred  Yard 

Lake 

Hope,  Crystal  Lake 

Pleasure  Lake 

Spring  Lake , 

Hot  Spivgs,  Clear  Creedc. 


200 
900 


400 

aoo 


900 

100 

300 

25 

1,000 

2,000 

3,000 

1,600 

1,«60 

225 

120 

270 

100 
860 


12,000 
9,000 
12,000 
12,000 


6,000 


150 
300 
30O 

6,000 
4,000 


9,000 
9,000 


4,000 


0>«IO 


6,000 


9,000 

6,000 

9,000 
6,000 
6,000 


4,000 
300 

200 
6,000 

300 


300 


9,000 


400 

394 

4.000 


6,000 
6,000 


300 


Mazam*CreiAc... 

Saline      River, 

SbitthFork... 

Johnson,  North  Clear  Creek... 


6.000 
•^600 

9,000 


4.000 
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J>wu»»  or  DifffRiaunoN  ow  Fish  and  Rqqb,  Ti«oAt.  Ybab  ]i^5t-^si$JA^|«4. 


i  VMiage,  jLAKB^^HJCOi 

e,CoyeCr«ek 

Little  Red  River 

Pagirtaa  Creek 

Lona,  Lake  Chioot 

Handeville,  Poco  Lake 

Mena,  lanaen  Park  Lake 

.    Menaaba,  Duck  lAke 

Goose  Lake. 

Henasha  Lake 

Mink  Lake 

Peach  Bayou 

Store  Lake 

Swan  Lake. 

McntioeUo,  Wilson  Pond 

WoodLakeu 

HorrllltoQ,  Holly  Lake 

Oeden,  Clear  Lake. 

Oivey  ^Patrick's  pond 

Oan,  Public  Pond 

Ozark,  Mulberry  Creek 

Paris,  Sliort  Mountain  Creek. . 

Patmos,  LaiZerty's  lake 

Pine  Bluff,  Dorrls  Lake 

Pocahontas,  Black  River 

Prairie  Grove,  lUlnoia  River, 

Upper 

Moores  Creek . . 

Ravenden,  Janes  Creek 

Readiand,  Grand  Lake 

Rison(Lake  Rison 

River  Front,  St.  Francis  Ri\-6r 

Rottaken,  Big  Lake 

Clear  Creek 

Fish  Creek 

Pennington  Bayou 

WolfBayoa 

Russell ville,  Illinois  River. . . . 

Soott,  Bear  Skin  Lake 

Stamps,  Bayou  Badcau 

Silver  Maple  Pond... 
Summers,  Thurman's  pond. . . 

Texarkana,  Clear  Lake 

Country  Club 

Lake 

HoganLake. 

Nefil'slake 

Thomtan«  Thornton  Pond 

Urbaneite,  Mack's  pond 

Waldo,  Reasons's  pond 

Waldron.  Freestone  River 

Whelen,  Reed's  pond 

Womble,  Edwards's  pond 

WrightsviUe,  Fourche  Bavou. 
Grassy  Lake, . . . 
Horse    Shoe 

Lake 

Kuykendall 

Lake 

Loranoe  Creek.. 
Colorado: 

Arvada,  HolUdav's  pood 

Boulder,  Ballard  Lake 

Beasley  Lake 

HaydenaLake 

Sffin^steelLake.... 
Brandon,  Chivhigton  Poad. . . 
Cok>rado  Springs,  Prospect 

Lake 

I>enver,  Armour  Lake 

Grand  Junction,   Guaniso* 

River 

Cennecticut: 
Oreenwkh.  l^mmpflOB'spoiMl 
Miantfc),  BtodgeLake 


id,« 


13,000 

9, 666' 


8,000 
6,000 
8.000 
12,000 


3,000 
12,000 

6,ooa 


15,000 


15,000 
8,000 

12,000 

12,000 
9.000 
6.000 
6,000 
6,000 
9,000 

U,000 


6,000 

9,000 
9,000 
6,000 


9,000 

9.ooa 

3,000 


18,000 
9,000 

6,000 

6.000 
9,000 


800 

8,000 

400 


urienie,  i^as  lAOwe  -Mwni. . 


MX) 


900 
200 
200 
200 
200 
300 
200 


4,000 


200 

95 

4,(100 

400 

200 

3,000 


300 

2,000 

100 


8,000 
100 


200 
2,000 


15 
30 
30 
30 
30 
850 

175 
30 

32 

40 
200 


I'ona. 

King's 

lake... 

LakeDe 

Funlak 

East  Lake.  Lake  Weir 

Florence  villa.  Lake  Canaoa . 
LakaDrane... 
LakeEIoisa... 
Lake  Fanny . . 
Lake  HamU- 

ton 

Lake  Lucerne. 
Lake  Mirror... 
takeRoohella 
Spring  Lake. . 

GraoevUle,  SnelIVp«nd. 

Jasper.  Jumping  Gulley  Creek 

Orlando.  Huxtable's  poad 

Pensacoia,  Olive  Springs  Pond 

Pomaria,  Saratoga  Lake 

Quitman,  Session  Pondu , 

St.  Cloud,  Lake  East  Tokope- 

kallga , 

Sorrento,  Lake  Lucie 

Tallahassee,  Silver  Troul  Lake 
Georgia: 

Aaron,  Gay's  pond 

Laniards  pond 

Adel,  Saddle  Bag  Pond. 

Adrian,  Carter  Pond. 

Alapaha,  Fletcher's  pond 

Albany,  Flfait  RJver 

Kinchaioonee  Creek. 
Muckafoonee  Creek . 

Muckalee  Creek 

Ashbura,  McKende's  pond. . 

Athens,  Oconee  River 

Atlanta,  Brcokbaven  Lake. . 

Brawn's  pond 

East  Lake^ 

Jester  MiU  Poad.... 

Walker's  pond 

Augusta,  Leitner's  pond 

Town  Creek  PoMl. 


1,IIUU 

300 
400 
400 

300 


300 

400 

400 

300 
300 
200 
400 
300 
900 
800 
400 
300 

200 

^000 

300 

MX) 

300 

300 

800 
500 
100 
200 
100 
UN) 

100 
100 
100 
100 
100 
100 
500 
600 
100 
800 
300 

600 
300 
200 

1,000 

1,000 

250 

300 

1,000 

3,000 

8,500 

1,000 

1,500 

1,000 

450 

1,500 

300 

1,800 

300 

100 

375 

300 
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Details  of  Distribution  of  Fish  and  Boos,  Fiscal  Year  1915— Continued. 
LAROBHOUTH  BLACK  BASS-Contbiiied. 


Disposition. 


Georgia— Continued. 
Austell,  Sweetwater  Creek. . . 

Bellville,  Black  Pond 

Blue  Ridge,  Snake  Natk>n 

Lake..../. 

Boston,  Silver  Lake 

Box  Springs,  Lake  Mohignac , 
Samokee  Lake. . 

Broxton,  Lott's  pond. , 

Ricketson's  pond . . . 
Strickland's  pond. . . 

Bnena  Vista,  Harts  Pond 

Hollywood 

Pond 

Knowlton  MUl 

Pond 

Oochee     Creek 

Pond 

Cairo,  Maxwell's  pond 

Canon.  Rocky  Fork  Pond . . . , 
Carrolton.  Tallapoosa  River. . . 
Cartersvllle,  Eunarlee  Creek. , 
Jones  Mill  Pond.. 
Cedartown,    Pumpkin    Pile 

Coffee,  BlaidcRun!!!!!!!!!!!! 

Coliunbus,  Key's  pond 

Comer,  Crystal  Lake: 

Co  vena,  Spring  Water  Pond., 
Crawfordsville,    Ogeechee 

River 

Dallas,  Jones's  pond 

Dalton,  TIbb's  pond 

Decatur,  Snapfinger  Creek 

Denton,  Roddenberry'spond. 
Douglas,  Barber's  pond 

Peterson's  pond. . . . . 

Smith's  pond 

VickersMiUPond... 
Fairbum.  McCurry 's  pond. . . . 
Fayetteville,  W  h  1 1  e  w  a  t  e  r 

Pond 

Fort  Valley,  Houser's  mill 

pond 

Greensboro,  Richland  Creek.. 

Griffin,  Mary  Villa  Pond 

Moores  Branch 

Hagan,  Cedar  Creek,  branch 


Hardys  Crossing,  Jackson's 

mill  pond 

Harris,  Bonner's  pond 

Hiixston,  Morris's  pond 

HiUtonia,  Beaverdam  Creek. , 

Kibbee,  Palmer's  pond 

Lake  Park,  Corbet  Lake. 

Dyke  Pond 

Whitewater  Lake. 
Lithonia,  Arabia  Mountain 

Lake 

Reagin 'spend 

Louisville,    Rocky    Comfort 

Creek 

Lumpkin,   Patterson's  mill 

pond 

Mableton^ason's  pond 

McBean,  Knight's  pond 

ICaoom,  Nelson  Milf Pond 

Stevens  Lake 

Willow  Lake 

ICadison,  Atkinson  Lake 

Maysville,  Grove  River  Lake. 
Minedgeville,  White  Lake. 
Millhaven,  Briar  Creek. . . . 

Milner,  Buck  Creek 

Little  Potato  Pond, 


Fry. 


1,500 
1,000 


1,000 


Ffaiger- 


and 
adults. 


375 
1,000 

100 

1,000 

1,800 

300 

100 

1,000 

150 

200 

1,500 

200 

200 
1,000 
400 
500 
300 
300 

100 
1,000 

300 
1,000 

300 

1,650 
175 
100 

1,000 
200 


1,000 


500 

300 

750 

1,500 

140 

150 

750 

1,000 
100 
750 

1,250 
750 
900 
200 
800 

1,500 
425 

300 

200 
200 
500 
750 
500 

1,500 
100 
200 
750 

1,500 
100 

1,000 


Disposition. 


Georgiar-Contlnaed. 

Monroe,  Roberts's  pond 

Montezuma,  Beaver  Creek 

Newineton,     Meldrlm     Mill 

Pond. 

Norwood,  Jones  Pond 

Ocilla.  Polk's  pond 

Ogeecnee,  Ogeechee  River 

Pidcock,  Frederick  Pond 

Quitman,  Bowoi  Mill  Pond. . 

Foster  Pond 

Withlacoochee 

Creek 

Reynolds,  Horse  Creek 

PotterviUePond... 

Richland.  Clear  Creek 

Rincon,  Rincon  Branch 

Senoia,  Adamson  Pond 

White  Oak  Creek 

Smyrna.  Nickalack  Creek 

Social  Circle,  Alcovy  River. . . 
Lake  Martha.... 

Sparta,  MiU  Pond 

WoodsidePond 

Stephens,  Sayw's  pond 

Stone  Mountain,  Yellow  River 

Sycamore.  Fountain's  pond... 

Thomasvllle,  LaCubanaPond 

Lake  Katherine. 

Watson's  pond.. 

Toccoa,  Scott's  pond. 

Washington,  Anderson  Mill 

Pond 

Upatole,  Pine  Knot  Creek 

Valdosta,  Bonny  Mill  Pond... 
Vidalia,  Haskins  Mill  Pond. . . 

Warrenton,  Beall's  pond 

Mathews    Mill 

Pond 

Waycross,  Satilla  River 

Winona  Park  Lake 
White  Plains,  Grime's  pond. . 
Whltestone,    Talona    Creek 

Pond 

Winder,  AjMUachee  River 

Woodland,  Flint  River 

Zirkle,  Little  Satilla  River. . . . 
Idaho: 

Roberts,  Market  Lake 

Illinois: 

Aledo,  Townsley 's  pond 

Amboy,  Maple  Grove  Pond. . . 

Antioch ,  Lake  Catherine 

Area,  Chicago  Club  Lake 

Avon,  Avondale  Club  Lake. . . 
Belvidere,  Kishwaukee  River. 

Benton,  Mine  Pond 

Troy  Lake 

Ward  Lake 

Bloomington,  Heafers  Pond. . 
Carrolton,  Elm  Grove  Pond. . . 

Chapin,  Maple  Park  Pond 

Clay  City,  Broken  Hook  pond 
Crystal  Lake,  Cirstal  Lake 

Crystal  L  a  k  e 

(B) 

Decorra,  Evan's  pond 

Dietrick,  Orchard  Lake 

EdwardsviUe,  WoU  Pond. .... 

Elizabeth,  Apple  River 

Farrington,  Grassy  Cove  Lake 
Flora,  Lone  Throo  Lake. . . 
Maple  Grove  Pond.. 
Franklin,  Burlington  Lake, 
Freeburg,  Freebiug  Lake. . 


Fry. 


2,000 


Fingcr- 


and 
adults. 


406 
300 

1,000 
500 
200 


500 
200 
500 

200 

3,000 
750 
200 
750 
300 
150 
300 

3,000 
500 
176 

1,000 
100 

1,500 
750 

1,000 
100 

1,000 
100 

100 
1,500 
1,000 
1,000 

200 

175 
4,000 
1,000 
2,150 

100 
200 
200 

2,000 

150 

120 
150 
600 

1,000 
«00 
400 
375 
125 
12S 
300 

1,400 
600 
300 

600 

450 
150 
SOO 
600 

500 
300 
300 


50 
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Details  op  Distribution  op  Fish  and  Egos,  Fiscal  Year  1915--Oontiixued. 

LAROEMOUTH  BLACK  BASS-Continned. 


Dispositioiii. 


Illinois— ContiDoed. 

Freeport,  Pecatonia  River 

Granite  City,  Atlasta  Pond. . . 

Highland,  Hatter's  lake 

Highland  Park,  Foley's  pond. 
Hwsbofo,  Chautauqua  Lake. . 

Edward's  pond 

Hinsdale,  Salt  Creek 

Irving.  Lyerla's  pond 

Lake  Bluff,  Brae  Biun  Pond. . 

Lake  Villa,  Cedar  Lake 

Crooked  Lake 

Deep  Lake 

Libertvville,  Insull's  pond . . . . 
Litchftold,  Litchfield  Reser- 
voir  

Long  Lake,  Long  Lake 

Loon  Lake.  Loon  Lake 

Markham,  McKtnney's  pond . 

Meredosia,  Meredosia  Bay 

M(«imouth,    Country    Club 

Lake. .77. 

Mount  Pulaski,  Salt  Creek ... 

Orleans,  Spring  Lake 

Rigston,  KawlTni;'s  pond 

Roodhoose,  C.  and  A.  Pond  . . 
Round  Lake,  Round  Lake.... 

Salem,  City  Reservoir 

County  Home  Pond. . , 

Savanna.  Tomlinson  Run 

Sparta,  Borders  Lake , 

McKelvey 's  pond 

Walsh  Lake. 


Sterling,  Lake  Sinnissippi 

Stronghurst,  Lake  Fort 

Warren,  Apple  River 

Indiana: 

Albion,  Suhns  Lake 

Bremen,  Lake  of  the  Woods. . 
Donaldson,  Gilbraith  Lake. . . 

Elkhart,  Elkhart  River 

HeatonLake 

Fremont,  Lake  George 

Goshen.  WoU  Lake 

Ray,  Clear  Lake. 

Graveyard  Lake 

Kello^  Lake 

Long  Lake 

MuaLake 

South  Bend,  Fish  Lake 

Topeka,  Atwood  Lake 

Hackenburgh  Lake. . 

Long  Lake 

Pickerel  Lake 

Second  Lake 

Whltmer  Lake 

Iowa: 

AUerton,  AUerton  Pond 

Rock  Island  Reser- 
voir  , 

Anamosa,  Wapsipinicon  Riv- 
er   

Bellevue,  Mississippi  River. . . 
State  fish  commis- 
sion  

Chester,  Upper  Iowa  River. . . . 

CUntoo,  Goose  Lake 

Council  Bluffs,  Lake  Hanawa. 

Cresco,  Upper  Iowa  River 

DyersviUe.  Maquoketa  River, 
North  Fork 


Fairbanks,  Little  Wapsie 
River 

Independence,  Wapsipinicon 
River 

Iowa  Falls,  Iowa  River 


Fry. 


Finger- 


yearU 
and 
adults. 


250 
400 
450 
150 
600 
200 
«00 
150 
150 
800 
800 
600 
600 

1,000 
800 
600 
200 
55 

180 
450 
200 
150 
400 
800 

1,600 
400 
100 
350 
175 
350 
750 
150 

3,200 

100 
200 
100 
100 
100 
150 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
50 
100 
100 

80 


17,250 

200 
240 
120 
120 
120 

120 

120 

800 
1,500 


Disposition. 


Fry. 


Iowa— Continued. 

Keokuk,  Cooper  Lake 

North  McGregor,  Mississippi 

River 

State  fish 
commis- 
sion  

Ruthven,  Lost  Island  Lake. . 

Sejrmour,  Seymour  Pond 

Webster  City,  Boone  River. . , 
Kansas: 
Belleville,  BeUeville  Lake. . . 

Chanute,  Allen's  lake 

Cherryvalq.  City  Lake 

Fredcnia,  Brick  company 

pond 

Clear  Creek 

Fraters  Lake 

Gumbo  Ponds 

Rainbow  Pond 

Galena,  Shoal  Creek 

Spring  River | 

Havs,  Kraus's  pond 

Kingman,  Sutton's  pond | 

Wrenchey's  pond. . 
Logan,  Orchard  Park  Lake. . . ' 

Moran ,  Moran  Pond | 

Neutral,  Ransom's  pond ' 

Norton,  Bittersweet  Pond 

Paola,  Bull  Creek 

Parsons,  Moran  Pond 

Pittsburg,  Klaner  Pond ' 

Soldiers  Home,  Lake  Jeanette . 

Welda,  Welda  Lake ! 

West  Mfaieral,  Wayside  Lake. 
Wichita,     Little    Arkansas 

River 

Yates  Center,  Railway  Pond. 

Kentucky: 

Adairsville,  Herrings  Pond . . . 

Holland  Creek.... 

Jenkins  and  Ryan 

Pond 

Pleasant    Grove 

Creek 

Red  River,  North 
and    South 

Prongs 

Scruggs' s  pond... 
Sfaiking  Creek. . . . 

AllenvUle,  Willow  Pond 

Barlow,  Frey's  lake 

Beaver   Creek,    Big    Sandy 

River 

Bowling  Green,  Barren  River 
Clear  Fork 

Creek 

Cunls  Pond.. 
Drakes  Creek 
Emerson's 

pond 

Ford's  pond. . 
Green  ulver. . 
Kelly's  lake.. 
Murphy's 

pond 

Trammell 

Creek 

Trout  Pond. . 

Brandenburg,  AUgood's  pond 

Bewley's  pond. 

Brandenburg 

Lake 

Bnmcr's  pond . 

Horse  Shoe 

Pond 


Finger- 


yearli  ^ 

and 
adults. 


120 
2,100 


8,040 
300 
120 
120 

150 
590 
300 

100 
150 
200 
200 
100 
100 
100 

36 
100 
100 
100 
100 
200 
240 

45 
200 
200 

45 
545 
200 

45 
15 

76 
75 

160 

75 


160 
75 
150 
130 
275 

100 
300 

100 
200 
200 

100 
100 
200 
100 

100 

100 
100 
150 
100 

100 
250 

250 
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Disposition. 


^' 


Ftager- 


and 
adults. 


Diffoiitiaii. 


«W. 


Kentucky— Continued. 
Brandenburg,  Jtnnie  Neabis 

LongPond 

lliUer'3   pond 

Miller's"  iwiid" 

Cadiz,  Donaldson  Cre«k 

Hammond's  pon(^ 

Campbdlsbuig,  Cox's  pond. . . 

Green  R  brer.. 

Campton,  Red  River,  MidoU 

Fork 

Cave  City,  Highland  Fond .  - . 
Centertown.  Kimbley's  pond. 

Clay  City,  Red  River. 

Corinth,  Eagle  Creek,  Littles 

Fork 

Covington,  Graham's  pond . . . 

LakeElbry 

Retschulte  I^ke. . 

Crider,  liatchen  Pond 

PyrtlePond 

Willow  Pond 

Crittenden,  Collins's  pond 

CroCton,  L.  A  N.  Lake 

Cumberland  Falls,  Cumber- 
land River 

CynthiAfia,    South    Licking 

River 

panviUe,  Adams  Pond 

CaldweU'slake 

Caldwell's  pond 

Cecil  Pond 

Dlx  River 

Dix  River,  Hanging 

Fork 

Eastland  Pond 

Pope's  pond 

RoUW  Fork  Creek. 

Dexter,  Clarks  River 

Dulaney,  Scott's  pond 

Dimdee.  Rough  River 

Elizabeihtown,  BiUies  Creek.. 
Cates'spond.. 
Cedar  Creek.. 
CofersPoud.. 
Rhudes  Creek 
Valley  Cre*. 
Williams 

Prmrl 


Ih 


^g 


250 
100 

150 

100 

M 
100 
100 

36 

260 
125 
125 
125 
100 
100 
100 
125 
275 

40 

250 
100 
200 
100 
100 
400 

500 
100 
100 
200 
i,000 
100 
200 
200 
200 
200 
200 
200 
200 

200 

200 


60 

125 

125 

125 

40 

40 

40 

100 

100 

200 

100 

250 
100 
100 
200 
360 


Kentucky— Continued. 
Franklk,  Drakes  Creek,  ¥id^ 
dleFork... 

Drakes  Creek,  Sul- 
phur Fork 

Duncan's  pond. 

Gilbert's  pond 

Gunther's  pond 

Hobdy 'spend 

Holcomb's  pond. . . 

Horn's  pond 

Lee's  pond 

Louis  Fond 

McClanahan's  pond 

Red  Pond 

Terrapin  Creek 

Wright's  pond 

FredODiftii  Adams  Pond 

Beaver's  poad 

Brasher's  pond. 

Gravoe  Pond 

HlllyardPond 

Hooks's  pond 

Oliver's  pond  (A).. 

Oliver's  pond  (B).. 

Ralston's  pond 

Slick  Bank  Pond... 

Stephenson's  pond . 
Fulton,  Fair  Ground  Pond. . . 
Glasgow,  Beaver  Creek 

Beaver  Creek,South 
Fork 


Skaggs  Creek. 
Wade's  pond . 


Glen  Dean,  Hart's  pond. 
Grayson,  Little  Sandy  River. 
Greensburg,  Graham's  pond. . 

Green  River 

Guthrie,  Eagle  Pond 

Shadv  Pond 

Harrodsburg,  Chaplhi  River. . 

Salt  River 

Hartford,  Rough  River 

Bemdon,  Davidson  Pond 

Word's  pond 

Hodgenvllle, Isaac  Essex 

Pond 

Miller's  pond.... 
MunXord  Lake. . 

Biggs  Pond 

South  Pond 

HopkinfviUe,  Johnson's  pond 

Lake  Davis 

Little     River, 

East  Fork.... 

Locus     Grove 

Pond 

Indian  Fleld3>  Goff 's  pond. ... 
Jackson,    Kentucky    River, 

North  Fork 

Junctton  City,  Dix  River, 

Hanging 

Fork.!....  . 

Factory  Pond. 

Knob  Lick 

Creek. 

La  Grange,  Highland  Lake . . . 

Popy  Pond 

Lawrenoeburg,  Bond's  pond. . 
Salt  River.... 

Lebanon,  Bottom  Pond 

Clear  Creek. 


Cloyda  Creek 

Indian  Creek 

North  Fork  Creek. 
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DispoBitJon. 


Kentucky— Continued. 
Lebcmon,  Salt  River,  Rolling 

Fork 

Smith  Fork  Creek.. 

Smith's  pond 

Stewart  Creek 

Lexington,  Lake  BllersUe 

ReeervoirNo.  4... 

Louisville,  Harrods  Creek 

LakeLonsdown... 
Parkview  Ponds. . 

Rawlin'spond 

Salt  River,  Floyds 
Fork............ 

ShadysideLake... 
South  Park  Lake. . 
Standard    Club 

Lake 

Young's  pond 

Loretto,  Blanfonrs  pond 

Ludlow,  Lagoon  Pond 

Lynn,  Lioldng  River 

l^MlisonviUe,  City  Lake 

Spring  Lake 

StorysPond 

Willow  Pond... 
Morehead,  Triplet  Creek,  East 

Fork 

Morgan,  South  Licking  River. 
Mbtianfleld,  Gelgers  Lake. . .. 

Stake  Lake. 

Mount  Sterling,  MeCormiok 

Pond 

Muldraug^,  Crystal  Lake 

Nebo,  Nebo  Pond 

Newstead,  Hutcherson'spond 
Nicholasville,  Cat  Tafl  Pond . . 
O.  A  K.  Junction,  Frozen 

Creek 

Oil  City,  Beaver  Creek 

Olive  HiU,  Tygart  River 

Olmstead,  Burchett's  pond. . . 
Whippoorwill 

Creek. 

Owensboro,  Panther  Creek. . . 
Rhodes  Creek.... 

Round  Lake 

WhitelyLake.... 

Paris,  Allen's  pond 

Bell's  pond 

Brannon's  pond 

Curtis's  pond 

Davis's  pond 

Dickey's  pond 

Heller  Pond 


Higgins's  pond  (A) . 


Huston  Creek.. 
Mitchell's  pond. 
Murphy's  pond. 
O'Brien's  pond. 
Overby's  pond. 
Porters  iwnd.. 


Reeves's  pond 

Snapp'spond , 

Spencer's  pond 

Stoner  Creek , 

Vardon'spond 

Watson  Pond 

Wilson  Pond , 

Pewee  Valley,  Bhie  Lake 

Pikesville,  Big  Sandy  River . . 

Pine  Knot,  Paunch  Creek. . . . 

Frestonsburg,  Big  Sandy 
BJv«r ;.... 


Fry. 


Ffaiger- 


yearli 
and 
adults. 


600 
300 
200 
200 
124 
125 
240 
100 
100 
100 

180 

100 

1,480 

750 
600 
200 
50 
250 
160 
400 
100 
100 

200 
250 
100 
100 

100 
100 
100 
100 
60 

80 
200 
200 

75 

855 

150 
150 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
KX) 
100 
60 
150 

I    100 


Disposition. 


Kentucky— Continued. 

Prinoeidn,  Conway  Lake 

Smith  Lake 

Provideooe,  Mining  Company 

Lake 

Quicksand,  Quicksand  Creek . 
Quicksand  Creek, 

South  Fork 

Red  Rirer,  Flowers'spond . . . 
Rice  Statton^Masters's  pond. . 

Richmond,  Phelps's  pond 

Silver  Creek 

Rookfleld,  McElwain's  lake. . . 
Rock  Haven .  Qroveland  Pond 

Rosslyn,  Red  River 

Ruaseilville,  A  n  d  e  r  8  o  n '  s 


pond. 
Bdwa 


Edwards  Pond.. 

ICason'spond.... 

PulliamsPond.. 

RaiboadPond.. 

Walls  Pond 

SadieviUe,  Big  Eagle  Creek. . . 

ScottvlUe,  Hurf  spend 

Long  Greek 

Bfl  ver  Greek,  Broaddus's  pond 
Slaughters,  Railroad  Lake. . . . 
Smiths  Qrove,  Shobe's  pond.. 

Somerset,  FishingCreeiK 

Stanford,  BufZaloBpringLake 

Talmadge,  Beano's  pond 

Tokr,  Big  Sandy  River,  'Tug 

Fork 

Trenton,  Waller's  pond 

Valley  View-Bennet's  pond . . 

Vanoeburg,  Kinnioonink  Creek 

Salt  Lick  Creek... 

Webster,  Sinkbig  Creek 

WiUard,  Waddefl's  pond 

Wiliiamstown,  Railway  Res- 
ervoir  

Winchester,  Big  Stoner  Creek. 

HiuchesPond 

Lalbegrud  Riyer 

Rice's  pond 

Woodbum,  Meiriman's  pond . 
Louisiana: 
Alexandria,  Kent  Pond 

Red  River 

Arcadia,  Birds'sj;>ond 

Pecan  Lake 

Athens,  Atkins's  pond 

Candy's  pond 

Marsaiis's  pond ^ 

Baton  Rouge.  Lake  Charles. . . 

Belcher  (I)o!>Iey  Bayou 

Blume,  Howell's  pond. 

Breaux  Bridge,  St  Clair  Creek 
Broussard,  Duchamp  Pond.. . 

Bunlde,  Lake  Bon  oaroon 

Calhoun.  Mills'spond 

Cotton  Valley,  Hodges's  pond . 

Derry,  Aoorn  Lake 

Des  Allemands,  Bayou  I>e6 
Allemands.  Tributary 


Edgerly,  Wilson's  pond. 
Elton,  Canal  Pond. 


Franuln,  Columbia  Lake. . . 

Frierson,  Frierson  Pond 

Frybure,  Lav^on  Lalce 

Grand  Cane,  Cook  Lake — 

Crystal  Creek. 

Greenwood,  Lake  Hayes.... 

Homer,  Edmonds's  pond. . . 

Spring  Lake 

Iota,  Aodiepont  Pond. 


Fry. 


Finger- 


and 
adults. 


6,000 


8,000 


9,000 


6,000 


1,000 

'8,666 


0,000 


276 
275 

100 
80 

80 
75 
20 
80 
40 
130 
125 
86 

150 
750 
750 
160 
760 
750 
876 
100 


40 
260 
100 
40 
80 
100 

125 
100 
25 
300 
100 
100 
100 

250 
24 
76 

124 
12 

130 

100 
300 
200 
200 

100 
100 
200 
450 


200 
150 
150 


100 
150 


150 

4,000 

200 


80 
150 
160 
100 


150 
200 
160 
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Dbtails  op  Distribution  op  Fish  and  Eggs,  Fiscal  Ybab  1915 — Continued. 
LAROEKOUTH  BLACK  BASS— Continiied. 


Disposition. 


Fry. 


Lonlsiana^-Continued. 

EeithviUe,  Hail  Lake 

LakeClingman... 
Lake  Charles,  Brick  Company 

Pond 

Lake  Providence,  Lake  Provi- 
dence  

Laurel  Hill,  Bellevlew  Pond. . 
Hamilton's  pond 
MamoliaPond.. 
Spillman'spond. 

Iteesville,  Wiluams's  pond 

Logansport.  Caraway  Lake. . . 
Loreauville,  Falrview  Ponds. . 

Marthaville.  HuiT's  pond 

Spring   Branch 

Pond 

Natchitoches.  Kilgore  Lake. . . 
Opelousas,  Cnacherc's  pond . . 

DurioLake 

Pickering.  Lake  Louise 

Plain  Dealing,  Antrim  Pond . . 
Shamrock ,  Shamrock  Pond . . . 

Shreveport,  Round  Lake 

State  Line  Lake.. 

Urania,  MUl  Pond 

Urania  Lake 

Vidalia,Co£y  Comer  Lake 

Washburn,  Lake  Lena 

Weeks,  Weeks  Lakes 

Wisner.  Hicks  Pond. 

Maryland: 
Annapolis   Junction,    Little 

Patuxent  River 

Antietam,  Antietam  Creek i 

Potomac  River I 

Buena  Vista,  Lake  Rover I 

Brandvwine,  Rock  Creek  i 

Cambridge,  Blackwater  River  1 
Nantiooke  Rivor.' 
Transquaking  I 

River !.' 

Chestertown,  RatcIIff  Pond . . . ' 

Cumberland,  E vitts  Creek ....  I 

Potomac  River. I 

Potomac  River. 

North  Brancn' 

Town  Creek ; 

Wills  Creek 

Gwynbrook,   Gwynn    Falls 

Creek 

Hagerstown,  Antietam  Creek . 
Conococheague 

Creek 

Potomac  River. . 

Lansdowne,  Lake  Rosalie 

McPherson  Station,  McPher-  I 

son's  pond I 

Mondel ,  Potomac  River I 

Oakland.  Deep  Creek ' 

Patuxent,  Waldman's  pond. 
Selbysport,      Youghlogheny 

River , 

Smithsburg,     Raven    Rock 

Lake 

Tuscarora,  Monocacy  River. . 
Woodmont,  Potomac  River. . . 
ICassachusetts: 
Ashbumham,  Naukeag  Lake 

Falmouth,  Jenkins  Pond 

Pittsfleld,  Onata  Lake 

Pontoosuo  Lake... 


5,000 


FingeT' 

"ngs, 

rlmg 

and 

adults. 


linfi 
yearlmgs, 


3,000  ' 


•200 
200 

300 

6,500 
150 
250 
100 
100 


150 
150 
100 

100 
150 
100 
50 
465 


100 
300 
500 
150 
225 
6,000 
150 
150 
150 


400 
200 
200 
400 

200 
200 
200 

600 
200 
400 
400 

400 
400 
400 

400 
1,400 

200 
400 
200 

200 
200 
120 
200 

300 

400 

400 

1,000 

SO 
80 
120 
120 


Disposition. 


Massachusetts— C'Ontinued. 
Shelbume  Falls,  A  s  h  fl  e  1  d 

Pond 

Deerfleld 

River 

Frankton 

Pond 

Gardner 

FaUs  Res- 
ervoir  

Griswold 

Pond 

Reservoir 

No.  2. 

Reservoir 

No.  8 

Reservoir 

No.  4 

Shattuck 

Pond 


Michigan: 

Wetmore,  Lost  Lake 

Wiley  Lake 

Minnesota: 

Alexandria,  Lake  Carlos 

LakeCowdry.... 

Lake  Darling 

Lake  Geneva 

Lake  Henry 

LakeLatoka 

Lake  Victoria 

L'Homme  Dieu 

Lake 

Little  Lake  Dar- 
ling  

Bagley,  Minnie  Lake 

Carlton,  Chub  Lake 

Central  Lakes,  Horse  Shoe 

Lake 

Crosby,  Serpent  Lake 

Dalton,  Bock  Lake 

Duluth,  Caribou  Lake 

Ellsmere^Lake  Dinham 

Erskine,  Union  Lake 

Fereus  Falls,  Swan  Lake 

Hackensack.  StonvLake 

Harmony  .Upper  Iowa  River . 

Hibbfaig,  Perch  Lake 

Highland.  Long  Lake 

Homer,  Mississippi  River 

Knife  River, BallCIub Lake. . 
MicMacLake... 
Nigadoo  Lake. . . 

Round  Lake 

LanesborOfRoot  River 

Mahtowa,Park  Lake 

Mankato,  Lake  Washington . . 
Minneapolis,  Lake  Calhoun. . . 

Lake  Harriet 

Osakis.  Osakis  Lake 

Park  Rapids,  Straight  Creek. . 
Straight  River.. 

Preston,  Iowa  River 

Root  River 

Root  River,  North 

Branch 

Root  River,  South 

Branch. 

Racine,  Sleepers  Pond 

Ranier ,  Ranler  Lake 

Rapidan,  Blue  Earth  River. . . 

RoDbinsdale,  Lower  Twin 

Lake 


Fry. 


Ffaiger- 

llngs, 

yw^, 

and 
adults. 


80 
40 
40 

40 

40 

40 

40 

40 

40 

300 
125 

150 
150 
200 
200 
150 
110 
200 

50 

100 
155 
195 

100 

100 

100 

75 

100 

260 

100 

289 

390 

195 

75 

1,061 

75 

75 

75 

75 

150 

155 

236 

130 

130 

150 

155 

350 

200 

200 

400 

200 
130 
325 
375 

155 
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Details  op  Distribution  of  Pish  and  Eggs,  Fiscal  Year  1915 — Continued. 
LAROEMOUTH  BLACK  BASS— Cootlnaed. 


Disposition. 


Twin 


Fry. 


Minnesota— Continued . 
Hobbinsdale,    Upper 

Tamaraok,  Turtle  Lako.V. 

Two  Harbors,  Stony  Lake , 

White  Bear  Lake,  Ox  Lake... 

Zumbrota,  Zumbro  River ' 

Mississippi: 

Aberdeen,  Aulruf  Creek 1,500 

Athens  Creek | 

Bartohatchie  River 

Bell  Lake 

BerryCreek 1,500 

Berry  Pond 

BlairCreek 1    1,500 

ButlerCreek 

Cipsy  Creek ,    1.500 

ClearCreek 1,500 

DcAdediePond 

George  Lake 

Half  Moon  Lake... 

Halfway  Creek 

Hatch  CanaL 

Honey  Fond 

James  Creek  Lake. 

Jandon'spond 

Janes  J'ond. 

Jones  Creek 

Jones  Lake ; 

Jones's  pond 

KinxsLake '    1,500 

McKinney  Creek . .  t    1,500 

Murff'spond I    1,500 

Nichols  Creek 

Silver  Pond 


Finger- 


1,500 


1,500 
1,500 


Smith  Creek. 

Smith  Lake 

Smith  Pond 

Son  th  Pond 

Star  Lake 

Stone  Creek 

WahiutLake 

Wilson  Creek 

Aekerman,  Hood's  pond 

Yeaper'spond 

Amory,  Oregory'spond 

LakeHattle 

MaloneLake 

Bay  Sprhigs,  F«drview  Pond . . 
Blue    Mountahi,    Johnson's 

pond 

Booneville,  Gin  Branch  Pond 

Brookbaven,  Beranek's  pond. 

Hartman'sjpond 

OakOro\'ePond 

Pierre's  lake 

WoodlandLake. 

Byhalla,  T.ake  Leonora 

NeelyPond 

Canton,  Big  I^ke 

Covington's  lake 

Lutz'spond 

Russell    Spalding 

Pond 

Centervifle.  Raworth'spond. . 
Chatawa,  Tangipahoa  River . . 
Chunky,  Wells's  mill  pond . . . 

Clinton,  Harsh  Pond 

Primrose  Pond 

Colombia,  Barnes  Creek 

Ford's  lak* 

Hammond      Mill 

Pond 

I>amptan's  pond . . . 


1,500 


1,500 


1,500 
1,500 


yearl  , 

and 

adults. 


196 
106 
76 
130 
650 


300 
300 
150 


160 


300 


160 


150 
300 

1,000 
150 

2,000 


300 
100 
100 


200 
160 


100 


150 
100 


160 
100 
150 
150 
100 
1,150 
100 

1,000 

100 

1,000 

150 

100 

200 

150 

150 

1,000 

1,000 

1,000 

1,000 

1,000 

100 

1,000 

300 

100 

100 

75 

75 

76 
75 


Disposition. 


Mississippi— Comtinaed. 

Cohunbia,  Webb's  lake 

White's  mill  pond 

Columbus,  Alligator  Lake 

Arnold's  pond 

lAke  Katnerlne.. 
Luxapallla  River 
Luxapalila  River, 

Lower 

MiddleToroblgbee 
River 


UpperTomblgbee 


Corinth,  Crystal  Lake 

Dyer  Lake 

Meeks  Lake 

Surratt'snond 

Crystal  Sprhigs,  Ellis  lAke. . . . 
Clwood  Pond 

Dubard,  Dubard's  pond 

Durant.  Outlaw's  pond 

Edwards.  Newman's  pond. . . 

Egypt,  Nelson's  pond 

Fayette,  Cooper's  pond 

Fairly 'slake 

Flora,  Farrs  Pond 

MoCray's  pond 

LakeWUos 

Friars  Point,  Moon  Lake 

Gladys,  Bum's  pond 

Gulfport,  Bayon  Bernard 

Guntown,  Norton's_pond 

Haniston,  McNair  Pond 

Hattiesbtug,  Clark's  pond. . . . 
Fast  Pine  I^ake. 
LateDreyfiis... 

Hadehurst,  Barlow  I>ake 

LakeHaxel 

Lucky  Lake 

Mount   Hope 

Lake 

Heidelberg,    Horse    Branch 

Pond 

Hernando,  Fairfield  Lake. . . . 

Holcomb,  Staten's  pond 

luka,  Brlnkley  Lake 

Jackson,  Catching  Lake 

Gale  Pond 

Green's  pond 

McCleland's  nond... 

Marson's  pond 

Spring  Lake 

Kosciusko,  Bailey  Lake 

Coffey's  pond 

Fern  Lake 

Laurel,  Ix»  Pond 

Valley  Pond. 


I^eamed,  Ferguson's  pond . 

Noble's  pond 

Lexington,  Hardscrabble 

Pond 

T>orman.  Shadyside  Pond.. 

Lou  In,  Raflroed  Pond 

Louisville,  Fishing  Club  Lake 
McQuien's  pond. 

SuttlePond 

Willow  Lake.... 

Lyman.  Railroad  Pond 

MeComD,  Sauls's  pond 

McDonald,  Dcaring'spond. 
McHonry,  Brelend'.s  pond . . 

Macon,  Howard  Lake 

Martin's  pond 

Thomas's  pond 


Fry. 


2,500 
2,500 
2,500 

2,600 

5.000 

2,600 


Flngw- 


yearU_ 

and 
adults. 


75 

76 

200 


300 


200 

150 

500 

600 

2oO 

100 

100 

1,000 

150 

1,500 

1.000 

1,000 

100 

1,000 

100 

r.60 

100 
5,000 
100 
100 
100 
2,000 
100 
100 
150 
100 

1,000 

2,000 

cno 

150 
100 
200 
100 

1,000 
500 
100 

4,000 

6,400 
fiO 

1,000 
200 
100 

1,000 
100 

1,000 
1,000 
1,000 

300 
1,000 

100 
1,000 
3,000 

600 

100 
2,000 
2,000 

ino 
3,000 


Digitized  by 


Google 


108 


DISTRIBUTION   OF   FISH   AND   FISH   EGGS,  1915. 


Details  op  Distrtbution  op  Fish  and  Egos,  Fiscal  Year  1915 — CJontinued. 

LARGEMOUTH  BLACK  BASS. 


Disposition. 


Mississippi— Continued . 

Maoon,  Thompson's  ponrl  (A ) 
ThoHipBon'spand  ( B) 

Madison,  Lot  Pond 

MiUPond 

Magnolia,  Crystal  Lake 

Tangipahoa  River 
Man  t«e,Blankensh{p*s  pond . 

Cousins's  pond. 

Dexter 's  pond 

Lanham's  pond 

Marshy  Pond 

Pate's  pond 

Reid'spond 

Malhiston,  Duniap  Lake 

NorrlsTond 

Rav's  pond 

Mayhew,  Garth 's  pond 

Turner's  pond 

Meridian,  Queen   City    Club 

Lake 

WanitaLake 

Waterworks  Ponds 
Williams's  pond... 

Mixe,  Ashley's  pond 

Moselle,  Tusconola  Pond 

Natchez,  Concord  Pond 

Lake  Duncan 

Oakland  Pond 

SaraijoRa  Pond 

Sunnyside  Lake 

New  Albany,  Bias  Pond 

Gaulding's  pond 

Knox  Lake 

Little    CufTy 

Gray  Lake 

Newton,  McMullan*s  pond 

Osyka,  Heights  Brook 

Oxford,  Coffee  Mill  Pond 

TarversLake 

Pachuta,  Phalti  Lake 

Parchman,  Orinnell  Lake 

Pelahatchee,       Pelahatchoe 

Creek, 

Perkinston,  Diokman's  pond . 

Pheba,  Live  Oak  Pond 

Lone  Oak  Pond 

Perkins's  pond 

Shady  Nook  Pond.... 

Stillwater  Pond 

Philadelphia,  King  Pond 

Peoples 's  pond . 
Richardson's 

pond 

Plantation,  Cottrell  Lake 

Pocahontas,  Pocahontas  Pond 

Pontotoc,  JilRhland  Pond 

Orchard  Lake 

Tunnell'spond 

Potts  Camp,  Reid's  pond 

Prairie,  Carlisle  Pond 

Prentiss,  Burrow's  pond 

Ruleville,  Cane  Lake 

Sardis,  Orr  Creek 

Saucier,  Blaekledge's  pond. . . 

Scooba,  Bryan's  pond 

East  Pond 

Trammel's  pond 

-  Watts  Pond. 

Shubuta,  Silver  Lake 

Shuqualak,  Aust  Pond 

BeU'slake 

Clear  Water  Pond, 
HairstonPond...' 


Fry. 


Finger- 
lings, 
yearlmgs, 
and 
adults. 


Disposition. 


2,000 

2,000 

100 

100 

1,000 

300 

loO 

150 

1,000 

1,000 

1,000 

100 

1,000 

1,000 

1,000 

1,000 

150 

125 

1,500 

3,000 

3,000 

l,.50O 

1,000 

100 

500 

2,000 

500 

2,000 

2,000 

1,000 

100 

150 

150 
2,000 
100 
200 
1,000 
150 
150 

1,000 
150 
100 
100 
100 
100 
100 
1,000 
1,000 

1,000 

100 

1,000 

1,000 

1,000 

100 

150 

1,000 

100 

200 

200 

100 

xoo 

100 

l,.'O0 

100 

10() 

2.000 

2,000 

200 

100 


Mississippi— Continued. 

Shuqualak,  Jordan  Lake 

Land's  pond 

Maxey  Pond 

.     Willow  Pond 

Wm  Lake 

WoodlawnLake.. 

Stallo,  Rodger's  pond 

Starkville,  Ames  Pond 

('annon  Pond 

Clardy  Pond 

Club  Pond 

Cox  Pond 

Gay  Pond 

Harmon  Lake 

Kennard'spond... 

MahonLake 

Maxwell  Lake 

Smith's  pond  (A). 
Smith's  pond  (B). 

Steens,  Jamison's  pond 

Luxapalila  Creek,  Up- 
per  

YeUow  Creek 

Stewart,  Vernon's  pond 

Terry,  Jones  Lake 

Tibbee,  Walker's  pond 

Tomnolon,  Woods  Pond 

Tupelo,  Ballardsville  Pond . . . 
Bough falah   Park 

L&e 

Center  Ridge  Lake. . . 

Duncan  Pond 

Green's  lake 

Thompson's  pond 

Union,  Blue  Pond 

Gardner's  pond 

Hester's  pond 

Ross  Pond 

Vicksburg,  Beech  Pond 

Lanier  Lake 

Powers  Lake 

Wahalak,  Edmonds's  pondC  A ) 
Edmonds's  pond(B ) 

LakeMcKee 

Persons's  pond 

Wards  Lalce 

Water  Valley,  Copeland  Lake 

OtuclofaLake.. 

Waynesboro  jB  ay  gents  Pond . 

West  Point,  Howard's  pond. . 

Springside  Pond. 

Wheelers,  Cox^s  pond 

Wiggfais,  Brelano'spond 

WoodvlUe,  Casey's  lake 

Hart's  pond 

Lake  Clement 

'Missouri: 

Aurora,  Crane  Creek 

Dillard's  pond 

Flat  Creek 

Honey  Creek 

Spring  River 

Ava,  Hunter  Creek 

Lake  Crystal 

Cedar  Gap.  Cedar  Gap  Lake. . 

(Minton,  Fish  Lake 

Deep  water,  Dtekey  Lake 

Everton,  Polndexter's  pond. . 

Exeter,  Shoal  Creek 

Ferguson,  Chib  Lake 

Oranby,  Shoal  Creek 

Grandview,  Cottingham  Lake 

Shady    Slope 

Pond 


Fry. 


2,500 

2,500 
2,500 


Finger- 

yearlmgB, 

and 
adults. 


1,000 

1,000 

3,000 

2,000 

1,000 

2,000 

100 

100 

200 

100 

200 

150 

100 

150 

100 

200 

150 

150 

150 


1,000 
20O 

3,000 
100 

1,000 

500 

500 

500 

100 

200 

3,000 

100 

150 

150 

2,000 

500 

2,000 

1,500 

1,500 

1.500 

1,500 

3,000 

1,000 

1,500 

100 

100 

3,000 

150 

150 

175 

ISO 

100 

300 
100 
300 
300 
.300 
270 
180 
180 
1,000 

aoo 

500 
200 
4,000 
300 
200 

100 
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Details  of  Distribution  op  Fish  and  Eggs,  Fiscal  Year  1915 — CoDtinued. 

LARQEMOUTH  BLACK  BASS. 


Disposition. 


Fry. 


Finger- 
lin| 


and 
adults. 


Disposition. 


Fry. 


Finger- 


yearll  ^ 

and 
adults. 


Klsaouri— Continoed. 

HarrisonviUe,  Lake  Luna 

Independence,  Christopher's 

pond 

Compton's 

pond 

Dickinson's 

lake 

Joplin,  Sloan's  lake 

Walnut  Ridge  Pond. . 

Lamar,  Muddy  Creek 

Sprins  River,  North 

Lebanon,  Ualone's  pond 

Liberty,  Interurban  Lake 

MarceUne.  Prairie  Lake 

Mokane,  Railroad  Lake 

Uontier,  Current  River.  Jacks 

Pork 

Mount  Vernon,  Cherry 

btohls 

Creek.. 

Neosho,  Montgomery  Lake. . . 

Noel,  Elk  River 

Oasis,  Fish  Lake 

Osceola,  Spring  L£Uce 

Pleasant  1X111,  Lake  Leonard. . 
Rfehland,  Gasconade  River... 

Ritchy,  Shoal  Creek 

RoUa,  Big  Beaver  Creek 

Little  Piney  River 

Nortli  Spring  Creek. . . . 
Upper  Bourbois  River. 

Salem,  Spring  Creek 

Seneca,  Big  Lost  Creek 

Sycamore  Creek 

Sprinefield,  Lake  Reflection.. 

versullles,  Big  Grave  is  Creek . 

Cold  Bank  Creek.. 

Flat  Creek 

Indian  Creek 

Little  Gravois 

Creek 

Little  Uaw  Creek.. 

Locust  Creek 

Moreau  Creek. 

Warsaw,  Hogles  Creek 

Webb  City,  Center  Creek 

Weaco,  Meramac  River , 

Wtaidsor,  Rock  Island  Lake. . 
Wilkerson  Park 

Pond 

Montana: 

Eureka,  Eureka  River 

Nebraska: 
Behridere,  Lahners's  pond. . . 
Genoa,  Dower  Canal  Pond..., 

Madison,  Lake  Henry 

New  nampshire: 

Keene,  Chesterfield  Lake 

New  Jersev. 
Beaver  Lake,  Beaver  Lake. . 
Boonton,  Split  Rock  Lake.. . 

Branchville,  Culver  Lake 

Bridgeton,  Cryst  al  Lake 

Tumbling  Dam 

Lake 

firidgeville,  Mountain  Lake  . 

Cli^n,  Fries  Mill  Pond 

Collingswood,  Newton  Lake. 
Oibbstown,  White  Sluice 

Pond 

GkMicester,  Malaga  Lake 


400 

100 

100 

200 
800 
200 
400 

400 
100 
500 
100 
400 

aoo 


100 

200 
300 
800 
500 
200 
600 
200 
200 
200 
300 
200 
300 
200 
200 
200 
200 
60 
00 
60 


60 
00 
60 
00 
00 
400 
400 
600 

500 

75 

30 
30 
90 

160 

300 
500 
300 
300 

500 
300 
200 
200 

400 
200 


New  Jersey— Continoed. 

Gloucester,  Portstown  Lake. . 

Hackensack,  U  ac  k  e  n  s  ac  k 

River 

State  fish  com- 
mission  

Hewitt,  Greenwood  Lake 

Hopatcong,  Lake  Hopatcong. . 

Mays  Landing,  LeneapeLake. 

Morris  Plains,  Hensler'spond. 
Jaqul'spond... 

Mountainview,  P  o  m  p  t  o  n 
River 

Newark ,  Weequahic  Lake 

Newfoundland,  Cedar  Pond... 

Orange,  Cable  Road  Lake 

Paterson,  Greenwood  Lake... . 

Pedricktown,  Femny  Run... . 

WiUow  jOrove 

Lake 

PomptOQ    Lake,    Pompton 

Princeton  Junction,  Carnegie 

Lake 

Ramsey,  Freenums  Lake 

South  Amboy,  Kuhns  Pond.. 
South  Dennis.  Beaver  Pond . . 
South    PlalnfleM,    Seldler's 

pond 

Sterling  Forest,  Greenwood 

Lake 

Summit,  Felt  villa  Lake. 

Passaio     River , 

Upper 

Swartswood,       Swartswood 

Lake 

Vineland,  Willow  Grove  Pond 

Westmont,  Crystal  Lake. 

Woodclifl  Lake,  Hackensack 

River 

New  Mexico: 
Alamogordo,  Morgan's  pond. . 
Albuquerque,  Gutierrez  Lake . 
Hubbell  Lake.. 

Artesia,  Lake  Elena 

Aztec,  San  JuanRlver 

Carlsbad,  Pecos  River 

Rocky  Arroy a  Creek 

Cimarron,  W.  S.  Lake 

Clayton,  El  Rito  Lake. 

Corona,  Corona  Pond 

Coyote,  Coyote  Pond 

Deming.  Landauer's  pond — 

Dulce,  Dulce  Lake 

Gallup,  Marlono  Lake 

Hagerman.  Felix  Creek 

Las  Vegas,  Deep  Lake 

South  Pond 

Luna ,  Luna  Pond 

RosweU,Club  Lake 

DimmittLake 

Haymaker's  pond . . 

Lea  Lake. 

North  Lake 

North  Spring  River 

Rainbow  Lake 

South  Spring  River. 
Sutherland  Lake. . . 

Santa  Fe,  Rio  Grande 

Santa  Rosa^gua  Negra  Lake 

Black  Lake 

Escondido  Lake 

Goose  Lake 

West  Baca  Lake 


300 

300 

400 
300 
1,225 
500 
100 
200 

200 
500 
300 
300 
400 
150 

300 

500 

800 
200 
150 
200 

150 

400 
500 

250 

500 
200 
200 

300 

35 

60 

105 

200 

16 

300 

100 

200 

35 

70 

70 

130 

16 

300 

100 

60 

150 

70 

200 

100 

100 

100 

100 

100 

100 

200 

100 

200 

105 

35 

35 

35 

35 
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Details  of  Distribution  of  Fish  and  Eggs,  Fiscal  Year  1915 — Continued. 

LAROEMOUTH  BLACK  BAS8--Contlnu©d. 


Disposition. 


Cana- 


New  Mexico— Continaed. 
Silver  City,  Peter  Megan  Lake 
Taiban,  WiUow  Pond. . . 
Tucumcari,    Pajorita 

dianPond 

New  York: 
Albany,  Appledale  Lake., 
AKamont,  Merman  Kill  River 
BiDgbampton,  Chenango 

River 

Catlers  Lake. . 


River. 

Corning,  Cohooton  River 

Davenport  Center,  Sexsmith 

Lake 

F&Ust^urgh.  Kiamesha  Lake. . 
Feura  Busn,  Lawson  Lake. . . 
Fishkill,  BrmckerhoJ  Pond.. 

Gay  Head  Pond 

Hamburg.  Luck's  pond 

Mendon,  Mendon  Ponds 

Newburk,  Orange  Lake 

Owego,  Susquehanna  River. . 
Paul  Smiths,  Osgood  Lake . . . 

Port  Jervis,  Bauer  Lake 

Red  Creek,  Red  Lake 

Riverside,  Brant  Lake 

Schroon  Lake 

SUngerlands,   Tower    Farm 

Pond 

Troy,  Hudson  River , 

Tully,  Tully  Lake 

Walden,  WaUkiU  River , 

West  Rush,  Honeoye  Creek. . 
North  Carolina: 

Advance,  Pack's  pood 

Ashboro,  Seattle  MoOee  Creek 

Asheville,  QaUin  Lake 

Battleboro,  Davis  Pond 

Black  Mountain,  Swannanoa 

River 

Bladenboro,  Bridger's  pond- 
Cameron,  Kelly's  pond 

Charlotte.  Catawba  River 

Clinton,  Canady's  pond 

Coats,  McCuUer  Pond 

Corinth,  Cape  Fear  River 

Cumnock,  Egypt  Pond 

Dunn,  Barnes's  pond 

Honeycut  Pond 

Rhodes  Pond 

StarlinKPond 

Edgemont,  WUson  Creek 

Elizabethtown,  White  Lake. 

Elkins,  Spioer's  pond 

Elk  Park ,  Watauga  River. . . 

Enfield,  Moss's  pond 

Woodlawn  Pond 

FalsoD,  Aman's  pond 

Panther  Creek  Park 

Pond 

Six  Runs 

FayettevUle,  McNeill's  pond. 
Four  Oaks,  Brown's  pond. .. 
Lassiter's  pond. 


Fuqu^  Springs,  NUis  Creek 


Oreensboro,  Bowman  Pond 
Burton's  pond... 
Cobb's  pond...., 
Euliss   Craek 

Pond , 

Jennie  Creek..... 
Nix  Pood 


Fry. 


1,000 


Fhiger- 


yearlJ  . 

and 

adults. 


500 


1.000 
1,000 


2,000 


100 
100 

70 

120 
100 

60 
60 

100 
90 

120 
150 
60 
50 
50 
50 
100 
300 
90 
250 
60 
250 
90 
90 

90 
120 
200 
250 

50 

4 

760 

75 


1,000 

1.800 

4 

500 
1,000 
3,020 
1,000 

125 

2,000 

8 

400 


1,000 

1,500 

750 

500 

1,500 

750 

250 

750 
500 
200 


Disposition. 


North  Carolina— Continued. 
Greensboro,  Philadelphia  Lake.. 
Print  Works  Lake- 
Henderson,  Sutherland's  pond. . 

Hickory,  Catawba  River 

High  Point,  Marsh  Lake 

Yadkin  River 

Hillsboro,  Eno  River 

Seven  Mile  Creek.... 

Kannapolis,  Cannon  Lake 

Kemersvillo,  Abbotts  Creek 

Keyser,  Campbell's  mill  pond . . . 
Kings  MountaiUiAnna  rond.. . 

La  Grange,  Mill  Pond 

Lake  Junaluska,  Lake  Juna- 

luska 

Lake    Toxaway,    Lake    Tox- 

away 

Madison ,  Hogans  Creek 

Magnolia,  Rackley 's  pond 

Maxton,  Lumber  River. 

Shoe  Heel  Creek 

Mayesworth,  Duharts  Creek 

Mebane,  Murray  Hill  Lake 

Vincent  MiU  Pond 

Mooksville,   Dutchman  Creek 

Pond 

Monroe,  Braswell's  pond 

Cedar  Lake 

Funderburk's  pond 

Krauswood     Waves 

Pond 

Lee  Park  Bake 

ManessPond 

Purserview  Pond 

Sams  Pond 

ShutesPond 

Morrisville,  SorrelPs  pond 

Mount  Airy,  Leveling  Creek 

Mount  Olive,  Williams's  mill 

pond 

Mount  Tabor,  Iron  Hill  Pond. . 

New  Bern,  Brlce  Creek 

Hasrwood  Creek 

Trent  River 

Wilson  Creek 

N.Wilkesboro,  Beaver  Creek . . . . 

Cub  Creek 

Elk  Creek 

Mill  Creek 

Reddles  River.-. . 

Overhllls.  Overhills  Lake 

Polloksville,  Trent  River 

Poston,  Johnson's  pond 

Raeford,  McFadgen's  pond 

McLauchlin's  pond 

Maplehurst  Lake 

Moore's  pond 

Rockflsh  Creek 

Raleigh, Beaver  Dam  Club 

Pond 

Country  Clnb  Lake 

Lakewood  Pond 

Mllbum Club  Pond.... 
Panther  Branch  Pond . 
ParkerThompson  Pond 

Spring  Lake 

Yates  Pond 

Red  Spring,  Antioch  Pond 

Rockford,  flaw  Creek  Pond 

Rockingham,   Marks  Creek 

Pond 

Spring  Pond 

Wall's  pond 

Roseboro,  Littie  Coharie  Cieek. . 


Fry. 


Finger- 

yearffigs 

and 
adults. 


500 


1,500 


1,000 
2.000 
5,000 
2,000 


1,000 


750 

500 
1,500 
4,560 
1,500 

500 
5,200 

750 

500 
4 

500 
50 

700 

75 

24 
200 


1,500 

1,000 

8,000 

150 

100 

4 

600 
300 
450 

300 
500 
300 
500 
700 
700 
700 
750 


400 


2,000 

8 

8 

8 

12 

12 

20 

1,000 

300 

1,000 

500 

600 

1,000 

1,000 

1,000 


2,000 
1,000 
1,000 
1,000 


104 
1,000 

8 

700 
500 
500 

8 
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Details  of  Distribution  of  Fish  and  Egos,  Fiscal  Year  1915 — Contiuued. 
LAROEMOUTH  BLACK  BASS— Contiiraecl. 


DispoBitlon. 


North  OaroUnfr-CoDtinned. 
Roseboro,  Wildcat  Pond. . . . 
Ormry'swrnd... 
St.  Paul,  Great  MarsD  Pond. 

Sanford,  Buffalo  Pond 

Sevmoor'spond... 

Wlckier  Rock  Pond 

Scotland  Neck,  Hall  Pond . . 

Webb  Pond. 

Siloem,  Skin  Cabin  Creek . . . 

Skyland,  Doe's  pond 

Stateeville,  Brushy  Creek . . . 
Fourth  Creek. . . 
Hunting  Creek. . 

Jennings  Pond 

TJttleRocky  Creek 

Rocky  Creek 

Steele  Pond 

Swans  Station.  Morris  Lake. , 

Teacheys,  Badger  Pond 

WUmington,  Greenfield  Lake. 
Youngsville,  Uoores  Mill  Pond 
North  Dakota: 

Addison,  Maple  River 

Bottineau,  Lake  Metegoshe. . 

Cayuga^ake  Tewauken 

Crary,  Wood  Lake 

Crystal    Springs,   Crystal 

Springs  Lake 

Dawson,  Lake  Isabel 

Devils  Lake,  Devils  Lake 

Freshwater  I^ake 
Dogden.  Cottonwood  Lake. . . 
Dunseith,  Lake  Horse  Shoe. .. 

Fullerton,  Artesian  Pond 

Hankinson.  Lake  Elsie 

Lidgerwood,  Edd  Lake 

Lisbon,  Cottonwood  Lake 

Mott,  Cannon  BaU  River 

New  Salem,  Egli's  pond 

Petrel,  Lenunon  Public  Reser- 
voir  

Powers  Lake,  Powers  Lake. . . 

Ray,  Beaver  Creek 

Ruso,  Strawberry  Lake 

Rutland,  Buffalo  Lake 

Printerviirs  pond. . . 

St.  John,  Aliens  Lake 

BluebillLake 

B<mwinLake 

Brush  Lake 

Cameron  Lake 

Edgewood  Lake 

Fish  Lake 

GarberLake 

Horse  Shoe  Lake 

Kane  Lake 

Lake  Upsilon 

Long  Lake 

Lynch  Lake 

m\\  Lake 


Fry. 


2,000 


Valley  City,  Shevenne  River . 
Walcott,  Soeyenne  River 


Warwtek,  North  Washhigton 

Lake , 

Washburn,  Painted  Woods 

Lake 

Ohio: 
Alexandria,  Raccoon  Creek .. . 
Watkins  Pond. . . 
Alliance,  West  Park  Lake. . . . 


Antwerp,  Maumee  River. 

Aurora,  Centreville  Pond. 

Batavia,  Little  Miami  River, 

East  Fork 


Finger- 

yearlnigs, 

and 

adults. 


12 

1,000 

2,000 

500 

500 

500 

12 

16 

8 

50 

500 

1,200 

1,200 

200 

750 

3,450 

500 

8 

4 

12 


300 
400 
200 
100 

200 
200 
550 
300 
100 
100 
100 
200 
200 
200 
100 
100 

500 
100 
200 
300 
200 
100 
200 
100 
100 
100 
150 
100 
150 
150 
100 
150 
100 
100 
150 
150 
200 
200 

200 

200 

120 
40 
100 
150 
200 

24 


Disposltioo. 


Ohio— Continued. 

Bellaire,  Captina  Creek 

Berea,  Steam's  pond 

Bridgeport,  Wheeling  Creek . 
Bucyrus,  Little  Scioto  River. 
Cadiz,  Stillwater  River,  forks  of 
Cambridge,  Mining  Company 

Near  Ciit  Lake.*. . 

Canfleld,  Mahoning  Lake 

Cinchinati,  Lake  Seewald 

Oakhurst  Pond... 
Cleveland,  Brookside  Lake. . . 

Evergreen  Lckke. . . 

Rockefeller  Lake. . 
Columbus,  Big  Walnut  Creek. 

Esswein  Lake 

•      Little  Darby  Creek 

Little    Walnut 

Creek 

Congress  Lake,  Congrees  Lake. 
Coshocton,  Canal  Bashi  Lake. . 

Killbuck  Creek.... 

Muskingum  River . 

Tuscarawas  River. 

Walhcmding  River 

Wills  Creek 

Covington,  Greenville  Creek. . 

StiU  water  River... 

Delhi,  Mill  Pond 

Murphy 's  pond 

Derwent,  Beach  Pond 

Fern  wood.  Cross  Creek 

Fremont,  Sandusky  River 

Geauga  Lake,  Geauea  Lake. . . 
Greendale,  Greendaie  Lake. . . 

Greenfield,  Paint  Creek 

Hamilton,  Lakeview  Pond . . . 

Harpster,  Harpster  Lake 

Harrison/nrhitewater  Creek . . 

Hebron,  Buckeve  Lake 

Lake  View,  Lidian  Lake 

Leetonia,  Cherry  Valley  Pond. 

Lima,  Griffith  Food 

McCuUoueh  Lake 

Mirror  Lake 

Lockville,  Sycamore  Creek . . . 

London,  Deer  Creek 

LoveUmd,  Little  Miami  River. 

Malvern,  Sandy  Creek 

Mansfield,  Clear  Fork  River. . . 

Clear  Fork  River, 
N(Hth  Branch . . . 

Clear  Fork  River, 
South  Branch... 

Dickson  Creek 

Mohican      River, 

Rocky  Fork 

Minster,  Loramie  River 

Montezuma,  Lake  Mercer 

Moran,  Round  Pond 

Mount  Blanchard,  Blanchard 

River 

Mount  Sterling,  Deer  Creek. . . 
Mount  Vernon,  Kokosing 
River 


Fry. 


Napoleon,  Maumee  River 

Nevada,  Broken  Sword  Creek. 

Oakwood.  Auglaise  River 

Oneida,  Big  Sand  Creek 

Pleasant    HUl,    StiUwater 

River 

Portsmouth,  Brush  Creek 

Little    Scioto 
River 


Finger- 
lines, 
yearlings 

and 
adults. 


100 
40 

100 
80 

100 

100 
100 
200 
24 
25 
40 
40 
80 
48 
12 


24 

80 

200 

100 

100 

100 

100 

100 

200 

200 

60 

25 

100 

200 

200 

200 

80 

75 

300 

40 

50 

80 

400 

200 

100 

100 

100 

40 

120 

50 

160 

80 


80 
40 


100 

200 

40 

200 

48 

200 
150 
80 
100 
200 

200 
24 
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Details  of  Distribution  op  Fish  and  Eqos,  Fiscal  Year  1915 — Continued. 

LARQEMOUTH  BLACK  BASS— Continued. 


Dispositioii. 


Fry. 


Ffaigv- 


and 
adults. 


Disposition. 


Fry. 


Ohio— Continued. 
Portsmouth,  Pine  Greek. . . . 
Sunflsh  Creek. 

Proflpect,  Scioto  River 

Ravenna.  Bradv  Lake 


Ripley,  ^aele  (>eek. 
St.  MarysJLake  i 


ov.  i»M  jB,  x^cu.0  St.  Marys. . . . 
Sardina,  Weisbrodt's  p<md. . . 

Scio,  Alder  Lick  Creek. 

Connotton  Creek 

McGuire  Creek 

Stillwater  Creek. 

Sherwood,  Maumee  River. . . . 
Sycamore.  Sandusky  River.. . 

TifRn,  Lake  Mohawk 

Little  Sandusky  River. 

Trov,  Miami  River 

Uniopolis,  Maple  Lake 

Upper  Sandu^,  Broken 
Sword 

Pond 

Sandusky 

River.... 

T3rmocktee 

Creek 

Washington  C.  H.,  B  r  1  d  g  e 

Run 

Compton 

Creek... 
Oault's 
pond.... 
Indian 
Camp 
Run.... 
Paint 
Creek... 
Rattle- 
snake 
Creek... 
Sugar 
Creek... 
West  Milton^tiUwater  River. 

Woodstock.  Brush  Lake 

ZanesviUe,  Muskingum  River 
Oklahoma: 

Ada,  City  Reservoir 

Clear  Boggv  Creek  ..*:.. . 

Antlers,  Harkey's  pond 

Ardmore,  Ardmore  Club  Lake 

Caddo  Lake 

Chicdcasaw  Lake. 

City  Lake 

Kinkade'slake.. 

LakeMeda 

Lake  Sheridan.. 
Loyd'spond 


Maxwell's  pond. 
'Lake.... 


Rickey 
Stuart's  lake 
Atoka,  Patapa  Creek.. 
Smiser'spond.. 
Bessie,  Jelenick's  i 
Binger,  Spring  Lake. 

fiokoshe,  Deer  Lake 

Brinkman,   Quality  Square 

Lake 

Broken  Arrow,  H  a  n  n  1  f  i  n's 

pond 

HaskeU  State 
School  Lake 

Calvin,  Flinohum's  pond 

Cherokee,  Brewster's  pond.... 

Chikxxso,  Chikxjoo  Lake 

Clarlta,  Elm  Creek 

LakeNoonan 

Coalgate,  Wood  Lake 


12 
24 
40 
400 
120 
200 
12 
100 
100 
100 
100 
100 
100 
200 
200 
150 
100 


40 
80 
80 
13 
12 
12 

12 
24 

24 

24 
250 
100 
200 

300 
300 
100 
200 
200 
200 
200 
100 
100 
100 
125 
100 
200 
100 
200 
100 
100 
100 
200 

100 

60 

50 
100 
100 
150 
150 
150 
100 


Oklahoma— Continued. 
Comanche,  Fkirence's  pond... 

Cordell,  Boggy  Creek 

~         Creek,  branch 


Elk  Creek. 

Custer  City,  Lung's  pond 

Dawson,  Berryman's  pond . . . 

Duncan,  Jorgenson's  pond — 

Wagon  Road  Pond.. 

Durant,  McDonald's  pond. . . . 

Powell  Lake 

Utterback'spond.... 

Williams  Lake. 

Wood  Lake 

Eldorado,  Carmel  Lake 

Elk  City,  Beck's  pond 

King's  pond 

Read's  pond 

El  Reno,  Blue  Lake 

Ellison  Lake 

£1  Reno  Club  Lake. 

Wood  Lake. 

Enid,  Helben  Lake 

KendaD'slake 

Erick,  Deer  Creek 

Flanagan's  pond.. 


Haddock's  pond. . 
Fargo,  Ei^t  Mile  Creek. 


Fletcher.  Henkel  Lake 

Frederick,  Prairie  Spring 

Lake 

Wearmouth's  pond 

Gore,  lUhiois  River 

Orandfield,  Harris's  pond.. 
Hettel  Lake. . . 
LakeWiUow.. 
Granite,  Armstrong's  pond 
Grove.  Cow  Skin  River. . . . 
Guthrie,  Deep  Water  Lake 
Oak  Grove  Lake.. 
Willow  Springs  Lake 
Heavener,  Black  Fork  River 
Poteau  River..... 
Hobart,  Gearhart's  pond. . . . 
Holdenville,  Hardwick's  pond 

HoUis,  Motley's  lake 

Sandy  Creek 

SpriiUELake 

Weatherby's  pond .... 

Jett,  Big  Horn  Pond 

Jones,  Jones  Lake 

KeUyviUe,  Half  Section  P(md 

Keneflc,  Johnson  Lake 

Kiowa,  Cates's  pond 

Hall's  pond 

KatyLake 

Kounti7  Klub  Lake.. 

Lankford's  pond 

North  Boggy  Creek. . . 

YarbrouglTs  pond 

Konawa,  Bates's  pond 

Krebs,  Mountain  Gap  Lake... 

Lawrence,  Kioe  Lake. 

Lawton,  Chandler  Creek 

Lake  Gondola 

Lake  Law-ton-ka.. . . 

Lebrecht's  pond 

Little  Medldne  Creek 

Rose  Hill  Lake 

Leedey.  Kent's  lake 

Lenapah.  Etchen  Lake 

Loveland,  Pearson's  lake ..... 
Mc  A  Jester,  Talawanda  Lakes 

Madill,  City  Lake 

Mangum,  Cheek's  pond 
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Details  of  Distribution  of  Fish  and  Egos,  Fiscal  Year  1915 — Continued. 

LARGEKOUTH  BLACK  BASS-Contuiued. 


DbpoBftioo. 


OUahoma— Contianed. 

Uftngnm^  Reaves's  pond. 

Sulphur  Creek 

Manitoa,    Tliaoker   Springs 

Pond 

Maremeo,  Burton's  pond, .... 

KarJetta,  Anglin  Lake 

Brookshire  Creek . . . 

Chegan  Creek 

Cochran  Creek 

CulwellLake 

Frlcke'spond 

Grab  am  Lake 

HoTencamp  "Loike. . 

Love  Lake 

Marietta  Lake 

OH  Creek 

Renfro'slake 

Rock  Creek 

Washington  Lake. . 

Medlbrd,  Gokly  Lake , 

WakitaLake 

Melbum,  Kelly'8j)ond 

Mill  Creek.  Blue  River 

Moorelana,  Crystal  Lake 

Lambert's  pond.. 
Willow    Springs 

Lake 

Mounds,  Dose's  pond , 

Mountain  View,  Beaver  Creek 
Cedar  Creek. 
Cottonwood 

Creek 

East  Buffalo 

Creek 

Felkner 

Creek 

Jones  Lake.. 
Leonard 

Lake 

Pecan  Creek. 
Pewthers 

Lake 

Rainy  Moun- 
tain Creek. 
Stinking 

Creek 

Sugar  Creek. 
Vankirk 

'  Lake 

Muskogee,  Club  Lake 

Illinois  River 

Illinois  River,  Bar- 
ren Fork 

Nash,  Bowls's  Dond 

Wagon  creek 

Newkirk,  Santa  Fe  Lake 

Norman,  Ambrister's  lake .... 

Central  Lake 

Oakwood,  Cottonwood  Lake.. 

Okemah,  Pettit's  pond 

OklahomaCity, Belle  Isle 

Lake 

Blue  Lake... 
Earp'slake... 
Granite  Lake. 
Kelly's  pond. 
North    £:ast 

Lake 

Oakwood 

Lake. 

Okmulgee,  Roberts's  pond . . . 

Pauls  vaUey,  Martin's  pond. . 

Safety  Pond.... 

Thompson 

Lake 


Fry. 


Finger- 
iP 


yearU  ^ 

and 

adults. 


100 
130 

200 
100 
100 
100 
100 
100 
100 
100 
100 
200 
100 
300 
100 
100 
100 
200 
30 
120 
100 
100 
25 
25 

2.J 
100 

60 
100 


200 

200 
100 

200 
00 

100 

200 

200 
200 

60 
100 
250 

200 
100 
200 
150 
100 
100 
100 
50 

150 
100 
50 
50 
50 

300 

50 
100 
100 
100 

300 


Disposition. 


Oklahoma— ConUnued. 

Pawhuska,  Bird  Creek 

Clear  Creek 

Clear  Creek  Res- 
ervoir  

Perry,  Perry  Reservoir 

Rioe^s  pond 

Ponoa  City,  Bodoo  Creek 

Bolsd' Arc  Creek. 

Coon  Creek 

Swaley  Pond 

Turkey  Creek 

Wild  uorse  Creek. 

Suinlan,  Cedar  Lane  Pond . . . 
alston.  Chase's  pond 

Ravia,  Brown  Lake 

Sallisaw,  Sallisaw  River 

Sapulpa,  Euchre  Lake 

Pretty  Water  Creek. 

Sapulpa  Pond 

Savanna,  Crosby  Lake 

Sohnlter,  HoUejnnan's  pond . . 

Seminole.  Rosooe  Lake 

Sharon,  Dunston's  pond 

Lake  Clyde 

Persimmon  Creek 

Phillips's  pond 

Sand  Creek 

Sand  Creek  Pond 

South  Persimmon 

Creek 

Shawnee,  Baldwin  Lake 

Shattuck,  Ivanhoe  Creek 

Pony  Creek .... 

Rock  Creek 

Rock  Springs  Pond 
Star  Valley  Pond.. 

Snyder,  Huston's  pond 

Moimtain  Slope  Pond 

WillowPond 

Wright's  pond 

SparkSiOlympia  Lake 

Spiro,  Water  Works  Lake 

Stonewall,  Canyon  Creek 

Lake  Philips 

Sheep  Creek 

Soutnside  Lake 

Strong  City,  Ratlifl  Lake 

Supphr,  Irwin  Lake 

Talihma,  Wilson's  pond 

Tangier,  Horse  Shoe  Lake — 

Texola,  Blair's  pond 

Howard's  pond 

Whorton  Lake 

Tulsa,  Park  Lake 

Sigler's  pond 

Tu  tile,  Waldon  Lake 

Vici,  InnisLake 

Pearl  Lake 

Vinfta,  Elm  Branch 

Locust  Creek 

Sweet  Water  Pond... 

Wagoner,  Harrill  Lake 

Jones's  lake 

Thompson  Lake. . . 

Wainwright,  City  Lake 

Wann,  M.  K.  &  T.  Pond 

Wardville,  Farris's  pond 

Watauga,  McBride's  pond 

Watova,  Young's  pond 

Waukomis.  Baker^s  pond 

Waurika,  Beaver  Creek 

Lake  Stewart 

Wayne,  Willow  Pond 

Wewoka,  Johnson's  pond 

Little  River 


Fry. 


Finger- 


yearll  ^ 

and 

adults. 


200 
150 

100 
100 

50 
100 
100 
100 

50 
100 
120 

26 

50 
100 
400 
200 
100 
200 
100 
200 
100 
100 
100 
100 
100 
100 
100 

100 
50 
100 
100 
100 
100 
.  200 
100 
200 
100 
100 
50 
300 
100 
100 
100 
100 
100 
100 
300 
200 
100 
200 
100 
200 
100 
200 
100 
100 
100 
100 
100 
100 

so 

150 
200 
150 
100 
100 
50 
30 
200 
100 
100 
100 
200 
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Details  op  Distribution  op  Fish  and  Eoqs,  Fiscal  Year  1915— Continued. 

LARQEMOUTH  BLACK  BASS-Contlniied. 


Disposition. 


Fry. 


Finger- 


and 
adults. 


Disposition. 


Fry. 


Oklahoma— Continned . 
Weewoka,  North    Canadian 

River 

Wewoka  Creek... 

Woodward,  Baas  Lake 

Bowlby  Lake 

Bu«l  Creek  Lake.. 
Crystal    Springs 

Lake 

Double  Loop 

Lake 

Oreer  Lake 

Hastings  Lake... 

Healy  Lake 

Indian     Springs 

Lake 

Morrow  Lake 

Peugh  Lake 

Fine  Branch 

Pond 

Pleasant   Valley 

Lake 

Russau  Lake 

Sand  Creek 

Sand    Creek, 

Headwaters 

Sand  Ponds 

Santa  Fe  Lake... 

Spring  Lake 

SwartsLake 

Trego  Lake 

Walnut  Lake 

Woodward  Creek 
Wyatt  and  Fer- 
guson Lake 

Wyandotte,  Lost  Creek 

Pennsylvania: 

Akron,  Cocalico  Creek 

AUentown,  Saucer  Creek  Pond 

Altoona,  Lake  Altoona • 

AnnviUe,  Swatara  Creek ' 

Aughwick,  Aughwick  Creek . .  I 
Beech  Creek,  Bald  Eagle  Creek 

Beech  Creek 

Bethayres,  Mohawk  Pond ....  I 

Blrdell,  Birdell  Creek I 

Blandon,  Maiden  Creek 

Blue  Stone,  Pine  Creek 

Boiling  Springs,  Ahl's  pond. . . 

Yellow 

Breeches 

Creek 

Bryn  Mawr,  Lake  Tharon 

Cambridge  Springs,  Conneau- 

tee  Creek 

Cambridge  Springs,  Edinboro 

Lake 

Cammal,  Pine  Creek 

Carlisle,  Conodogwinet  Creek. 

Mount  Holly  Lake . . . 

Cedar    Knoll,    Cedar   Knoll 

Pond 

Hibernia 

Pond 

Chadds  Ford,  McCune's  pond. 
Chambersburg,   Conocochea- 

gue  Creek 

Denver,  Cocalico  Creek 

OarrettsDam 

Leeds  Creek 

Shimps  Pond 

Swamp  Creek 

Eagles  Mere,  Eagles  Mere  Lake 

East  Greenville.  Lily  Lake. . . . 

Emigsville,     Big    Conewago 

Creek. 


200 
100 
25 
23 
60 


100 
25 
25 


25 
120 

50 

60 

100 
100 
100 

r, 

100 
200 

60 
100 
100 

60 
100 

100 
300 

200 
250 
300 
225 
300 
600 
300 
125 
200 
500 
300 
200 


400 
250 

60 

60 
200 
400 
400 

200 

200 
125 

200 
200 
200 
125 
200 
125 
300 
125 

200 


Pennsylvania— Continued. 
Emigsville,  Little  Conewago 

Creek 

Ephrata,  Cocalico  Creek 

Hammer  Creek 

Middle  Creek 

Muddy  Creek 

Essick     Station,     Hlg^and 

Lake 

Fairfield,  Widewater  Pond . . . 

Flinton,  Beaver  Dam  Run 

Franklin,  French  Creek 

Oettjrsburg,  Marsh  Creek 

Glen  Loch,  Valley  Creek 

Goldsboro,  Susquehanna 

River ....r!?. 

Gouldsboro,  West  End  Pond.. 
Qreason,  Conodogulnett  Creek 
Great  Bend,  Quaker  Lake... . 

Silver  Lake 

Greensburg,  Bush's  pond 

Hanover,  Conewago  Creek 

Conewago     Creek, 
South  Branch.... 

Honesdale,  Kellows  Pond 

Hosensack,  Hosensack  Creek. 

Walters  Creek.... 

Huntingdon,  Juniata  Hiver . . 

Juniata  River, 

Raystown 

Branch 

Standing  Stobe 

Creek 

Stone  Creek 

Icedale.  Brandywhie  Creek . . . 
Jenkintown,  Pennypack  Pond 

Jersey  Shore,  Pine  Creek 

Jonestown,    Little   Swatara 

Creek 

Swatara  Creek... 

Lake  Carey,  Lake  Carey 

Lancaster,  Cocalico  Creek 

Conestora  River... 

Pequea  Creek 

Lebanon,  Stovers  Pond 

StracksPond 

Lenhartsville,  Maiden  Creek. . 

Le^  isburg,  Beaver  Rim 

Buffalo  Creek...-. 
Chilllsquaqne 

Creek :.... 

Spruce  Run 

Turtle  Creek 

Lltite,  Cocalico  Creek. 

Middle  Creek 

Manheim,  Chlcques  Salunga 

CreekTf....../. 77!:.. 

Mapleton,  Jackstown  Pond. . . 

Juniata  River 

Mercer,  Otter  Creek 

Meroersburg,  Conooocheague 

Creek. 

Licking  Creek. 

Mioersville,  CrysUl  Pond 

Long  Pond 

Silverton  Ponds.. 
Morgansa.  Monranza  Prnd. . . . 
Mount  Wdf,  Big  Conewago 

Creek. 

Munoy,  Muncy  Creek 

Susquehanna  River. . 
New  Oxford,  Little  Conewago 

Creek 

New  Ringgold,  Rausbfas  Pond 
011Cltyi;»igarLak». 
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Details  op  Distribution  op  Fish  and  Egos,  Fiscal  Ybae  1915 — Continued. 
LABGEHOUTH  BLACK  BASS— Ckmtinued. 


DbpoBitioiL 


Fry. 


Finger- 


yearll  „ 

and 

adults. 


Dispcsttion. 


Fry. 


Finger- 


yearU 
and 
adults. 


Pennsylvania— Continued. 

Orwlgsburg,  Hummel "s  pond. 

Millers  Pond.... 

MoyersPond.... 

Oxford.  Octoraro  Creek 

ParkesDurg,  Glenvllle  Pond. 
Peach  Bottom,  Susquehanna 

River 

Pequea,  Pequea  Creek 

Susquehanna  River., 

Phoenixville,  French  Creek.. 

Perkiomen 

Creek 

Reading,  Maiden  Creek 

Manatawny  Creek. 

Ontelaunee  Creek. . , 

Schuylkill      River 

and  tributaries..., 

Willow  Creek 

Wyomissing  Creek. 
Wyomissing  Creek, 

branch  of , 

Reese,  Juniata  River , 

Rockmere,  Allegheny  River. 
Rohrerstown,  LdtUe  Cones- 
toga  Creek 

Royersford,  Mill  Pond , 

Perkiomen  Creek 
Schuylkill  River 
Swamp  Creek... 

Sabula,  Sabula  Lake 

Scotland,   Conococheague 
Creek. 


Seward,  Big  Spring  Pond., 
Slate  Run,  Pine  Creek. . 


Smock,  Raiiuiy  Lake 

Spring  City,  fVench  Creek 

KimbertonPond 

Mill  Pond 

Stoyestown,     Quemahoning 

Lake 

Tionesta,  Allegheny  River 

Tower  City,  wlconisco  Creek. . 

uniontown,  Fans  Run 

Wagontown,       Wagontown 

Pond 

"WatervlUe,  Big  Pine  Creek. . . 

Little  Pine  Creek. 

Westtown,  Westtown  Lake. . . 

Williamsport,    LiUle    Bear 

Creek 

Loyalsock 

Cwek 

Susquehanna 
Rlver.West 

Branch 

Wind  Ridge»  ooutn  Wheeling 

Creek. 

Woodbine.  Grove's  pond 

Wrightsville,  Bennetts  Creek . 
Bermudian 

Creek 

Cabfai  Creek.... 
Cadorus  Creek.. 
Fishing  Cr«ek.. 
Kroidlers  Creek. 

Otter  Creek 

Susquehanna 

River 

Yardley,LakeAfton 

Porto  Rico: 

Ouayama,  Carite  Reserved. . . 
South  Carolina: 

Abbeville,  Uttle  River 

Allen,  Smith's  mill  pond 

Bayboro,  Midioe's  pond 


50 
50 
300 
250 
500 

250 
250 
500 
250 

^0 
150 
150 
250 

900 
50 
50 

150 

300 

50 

250 
250 
250 
250 
250 
50 

200 
150 
300 
50 
250 
125 
250 

300 

300 

180 

50 

150 
550 
25 
250 

300 

300 


240 

24 

400 
200 

200 
200 
200 
200 
200 
200 

200 
125 

600 

300 
200 
200 


South  Carolinar-Continned. 
Belton,  Neals  Creek,  head- 
waters  

Camden,  Denklns  Mill  Pond. 
Holly  Hedge  Pond. 
Little  Pine  Lake. 


Chesterfield,  Spring  Creek. 
Columbia,  Cobo's  pa 


'spend.. 

LylesPond 

Messers  Mill  Pond. 

Conway,  Johnson's  pond 

Coronaca.  Saluda  River 

Easley,  Black  Pond 

Blue  Water  Pond.... 
Clear  Water  Pond.... 

Mountain  Pond 

Piedmont  Pond. 


SidudaPond(A). 


Saluda  Pond  (B 
Upland  Pond 

Edgemoor,  Fishing  Creek 

Ehrhardt,  Clear  Water  Lake.. 

Engleslde,  Engleside  Lake. . . . 

Florence,  Black  Creek 

Fort  Lawn,  Fishing  Creek 

Great  Falls,  Catawba  River 
Pond 

Greenville,  Garltngton's  pond. 
Piney    Mountain  i 

Greer,  Beaver  Dam  Pond 

Prospect  Mills  Pond ...  I 

Hampton,  Clifton  Mill  Pond..! 

Hartsville,  Black  Creek  Pond.' 

HartsviUeLake...! 

Ox  Pen  Pond 

HoUy  Hill,  Alligator  Lake. ...  I 
Little  Pedee  Lake. 

Pedee  Creek I 

Honea  Path,  Arnold  Creek. ... 
Estes'spond.... 

Gaupp  Creek ! 

Line  Creek i 

MoCuenCreek..! 
Williams's  pond.' 

Leesville,  Hare's  pond ' 

Lexington,  George's  pond 

Lowrys,  Turkey  Creek 

Mayesville,  Scapeoer  Pond 

Middendori,  Johnson's  pond. . 

Mullins,  Lake  Swamp  Creek. . 

Little  Pedee  River... 

Lumber  River 

Smith's mUl  pond.... 

Norris,  Twelve  Mile  Creek 

P^xtf,  H  indman's  pond 

Pomaria, Cannon  Creek  Lake. 
Rock  Hill,  Power  Company 

Pond 

Ruby,  LitUe  Black  Creek 

St  Matthews,  Wannamaker's 

pond 

Spartanburg,    Arcadia    Mill 

Pond 

SummerviUe, Schnlts  Lake. . . 

Sumter,  Cherry  Vale  Pond 

HoytsPond 

McCutcheon  Pond. . . . 
Taylors,  Chick  Springs  Lake. . 
Wagener^Giddy  Swamp  Pond 

Koinedy 's  pond 

WellloKl,  Middle  Tyger  River 

South  Tyger  River 

WestmlBgter,Canete      Fork 

Creek 

Cbauga  Creek.. 


12 

50 

800 

24 

12 

400 

50 

50 

100 

48 

200 

200 

200 

200 

200 

200 

200 

200 

25 

50 

200 

1,000 

50 

100 
200 

48 

20O 

800 

600 

300 

500 

400 

60 

50 

100 

12 

12 

12 

12 

12 

100 

50 

50 

24 

250 

600 

500 

700 

700 

600 

500 

12 

48 

74 
12 

100 

1,600 
100 
50 
50 
200 
12 
25 
50 
500 


24 
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Details  op  Distribution  op  Fish  and  Eggs,  Fiscal  Year  1916— Continued. 

LARQEMOUTH  BLACK  BASS-^Contiiioed. 


Dlspositioa. 


South  Carollna--C(Hittnued. 
Westminster,  Cheestoee  Creek 
Ramsey  Creek.. 
Toxaway  Creek. 

Weston,  Clarkson's  pond 

WiUiamston,  Saluda  River. . . 
South  Dakota: 
B^  Stone  City,  Big  Stone 

Blunt.  Farmers  Lake 

Bowdle,  Odessa  Lake 

Brookings,  Oakwood  Lake. . . . 

Bruce,  Tetonkaha  Lake. 

Burke,Hurphy  Creek 

Ponco  Creek 

Canntaig,  Peterson's  pond 

Chamberlain,  Cecelian  Lake. . 

Clark,  Barley  Lake 

Clear  Lake,  Clear  Lake. 

ColomeJI¥iUow  Creek  Pond. . 

DallasJPonco  Creek 

Faith,Brushy  Creek 

Red  Scaffold  Creek 

Sweet's  pond 

Gregory,  Gibson's  pond. 

Humboldt,  Beaver  Lake. 

Langford,  Clear  Lake 

Roy  Lake 

Six  Mile  Lake 

Lantry,  Big  Bear  Creek 

Lemmon,  Lee's  pond 

ICadison,  Lake  Madison 

Mkiland,Cottonwood  Pond. . . 

Murdo,  Township  Pond 

Oelrichs,  Strousers  lake 


Pry, 


Pierre,  brown's  pond.. 
LakeMedoka.. 


Rockham,  Grabinski's  pond . . 

St.  Charles,  B|Umt  Rock  Creek. 

Thoene'spond — 

Siaseton,  Aspen  Lake. 

East  Clear  Lake..... 

Pickerel  Lake 

South   Dry    Wood 
Lake 

Traverse  Lake 

White  Stone  Lake... 

WolphLake 

Tatanka,  Lake  Tatanka 

Timber  Lake, Spring  Lake.... 

Toronta,  Fish  Lake 

Valentin'^^oubideaux  Pond. 
Watauga,Pleasantdale  Lake. . 
Watertown,  Lake  Kampeska. 

Webster.  Pickerel  I^ake 

WiUow  l^e,  WUlow  Lake. . . 
Winner,  Gesing's  pond 

Government  Dam. . . 

WittenLake. 

Tennessee: 

Adams,  Sory's  pond 

AshlandCi^,Big  Marrowbone 


Jenkins  pond.. 

Sycamore  Creek 

Brighton,  Sunnvskle  Lake... . 

Bristol,  City  Lake 

Brownsville,  Kinney's  lake. . . 

Butler,Elk  River 

Carter  tStony  Creek 

Cedar  Hill,  Bally's  pond 

Long's  lake 

Red  River,  Sulphur 

Fork 

Chapel  HUl,  Spring  Creek 


3,500 
2,500 
7,500 


Fingcf- 


adults. 


24 
24 
24 
50 
550 


200 
400 
100 
400 
300 
30 
90 
100 
200 
200 
600 
30 
30 
400 
200 
200 
30 
279 
200 
200 
200 
300 
100 
279 
100 
200 
200 
100 
155 
200 
30 
30 
100 
100 
100 

150 

150 

100 

100 

200 

100 

300 

30 

100 

400 

150 

300 

60 

60 

30 


15 


1,000 
1,000 
100 
500 
200 
200 
15 
30 

30 
1,000 


Disposition. 


Tennossee->-Continued. 
Chattanooga,  Bonny     Oaks 

Pond 

HixonPond.... 
Lookout  CredE. . 
KcCallie  Lake. . 
Mountain  Creek. 
Norris'spond... 
Reads  Lake. .... 
ClaiksvUle,  Anderson's  pond. . 
Bis    West    Fork 

Pond 

Hansbough    Mill 

Pond 

Harper  Pond 

LiggonPond 

R^  River,  Little 

West  Fork 

Red  River,  South 

Fork 

Spring  Creek. 

WarfieldLake.... 
West  Fork  Creek.. 

Cleveland,  Baker  Creek 

Candies  Creek 

LakeWildwood.. 
Rainbow  Lake.... 
Spring  Water  Lake 
Clutesville,  Duck  River. . . 

Coal  Creek,  Coal  Creek 

Lovly'slake... 

Columbia,  Smith's  pond 

Donelson,  Whitworth's  Dond. 
Elizabethton,  Watauga  River. 
Estill  Springs,  Modena  Lake.. 
Fayetteville,    Cunningham's 

pond 

Franklin,  Jordan's  lake 

Gallatin,  Tiuner's  lake 

Gray  Scation,  Ford  Creek 

Greenwood,  Spring  Creek 

Guthrie,  Sunny  Lake 

Harriman,  Emery  River 

Heiskell,  Smith's  mill  nond.. 
Hkh  Cilfl,  Clear  Fork  River.. 

Holton,  Hkikory  Creek 

Himtland,  Beans  Creek 

Indian  Springs,  Hays  Pond... 

.    Iron  Hilf  Iron  Hill  Pond 

Jackson,  Highland  Park  Lake. 

Jellico,  Elk  Fork  Creek 

Johnson  City,  Watau^  River. 
Kingston  Springs,  Harpeth 

River 

La  Vergne,  Goodwin's  pond. 

Lebanon,  Louise  Pond 

McDonald  Pond.... 

Lewisburg,  Duck  River 

Limestone,    Bi^    Limestone 

Creek 

Jockey  Creek. . . . 
Lynville,  Rippey's  pond ..... 
McKensie,  Clear  Creek  Lake.. 

Maxwell,  Silver  Lake 

Milligan     College,     Buffalo 

Creek 

Monterey,  Hemlock  Lake 

Morrison,  Ramsey's  pond 

Mountain  City,  Bii  Spring 

Laurel  Creek 

Murfreesboro,  Brother's  pond 

Caney    Fork 

Creek,  West 

Fork 


Fry, 


5,000 

5,000 

2,500 
2,600 
2,500 

5,000 


5,000 
2,500 
5,000 


5,0U0 


1,000 


3,000 


1,000 
S^OOO 


Ftoger- 

yearlings, 

and 
aduUs. 


20 
20 
40 
20 
20 
40 
20 


150 
1,000 


40 

80 

80 

40 

40 

600 

150 

75 

15 

1,000 

200 

150 

15 

15 


200 
1,000 

15 
300 
100 
250 
250 

30 
200 


1,000 
250 
200 


200 


45 

200 
100 

15 
2,000 

15 

200 
15 
15 

•lOO 
100 
15 


90 
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Details  of  Distribution  of  Fish  and  Egos,  Fiscal  Year  1915— Continued. 
LARQEMOUTH  BLACK  BASS-Gontinued. 


pona 

Nashville,  Lake  Davidson .... 

15 

1,00© 

160 

'Richland  Creek.... 

100 

Two  Spnng  Pond . . 

100 

Oakdale,  Emoiy  River 

300 

Oneida,  Lower  Vine  Creek .... 

160 

Orlinda,  Berry's  pond 

130 

ParrottsvUle,  Meyers'spond . . 

100 

Peeram     Station,     Hutton 

1,000 

Pey  tona,  Peytona  Farm  Pond 

2,500 

Pierce  Station  .Winston  Pond. 

600 

Pikeville,  Caine  Creek 

160 

Seqoachie  River. . . . 

270 

Portland,  MInk's_pond 

130^ 

Roan  Mountain,  ])oe  River... 

300 
150 
160 

'Shell  Creek.. 

Wilson  Creek 

Rockwood,  Whites  Creek 

60 

Roddy,  Wliitee  Creek 

60 

St.  Bethlehem,  Boume'spond. 

Dudley  Pond.. 

Red      River, 

Llttie  West 

Fork 

..2,600 
2,600 

6,000 
6,000 
2,600 

2,600 
4,000 
4,000 

Spring  Creek.. 
Warfleld  Lake. 

Woodstock 
Pond 

Sebowisha,  Caney  Fork  River. 
Smith  Fork  Creek. 

Selmer,  Expansion  Lake 

600 

Sequatchie,' Alum  Cove  Lake. 
Lake  No.  1 

150 
160 

SeviervilleyCressweU's     mUl 

100 

Little     PlVeon 
River,  East 

260 

LitUe     Pigeon 
River,  West 
Pwmg. 

660 

Pigeon  lliver 

100 

Shelbjrville,  Duck  River 

750 

Shirleyton,  Shirley's  lake 

150 

Sparta,  Caney  Fork  River .... 

46 

Spring  City,  Piney  Creek 

40 

200 

True  PondV. 

165 

Tate  Spring,  German  Creek... 

aoo 

175 

175 

15 

600 

i* 

400 
15 

45 

20 

200 

15 

1,000 

1,000 
1,000 

75 

Texas: 
Abikoe,  Bass  Lake 

I.yt\^j4{1t^ 

2,400 
2,000 
1,000 

Albany,  Home  Pond 

Alto,  Four  Mile  Lake 



Amsirillo,  Long  Hole  Lake 

932 

PakTDuro  Creek. . . 

2,960 
2,000 

-^niMma.  ^niofl  liake 

^^'c5Sii£?....:.::: 

2,000 

ijrystaiLAKecD;. 
Archer  City,  Carver  Lake.. 
Athens,  Chalmers's  Lake. . 

Koon  Kreek  Lake. 

Richardson  Lake. 
Atlanta,  Baucum's  pond . . 

Chamblee's  pond 

Austin,  Asylum  Lake i 

Lake  Austin I 

Axtell,  Cox  Farm  Lake I 

Everman  Club  Pond 


Lumbley'spond. 
Baird,  Railroad  Lake.... 


Bastrop,  Burleson's  pond 

Country  Club  Pond. 

Davis's  pond 

Young's  lake 

Bedias,  Willow  Pond 

Wilson's  pond 

Benbrook.  Bear  Creek 

Big    Springs,     Parramore's 

ponds 

Bfvins,  Woodworth  Pond 

Blooming  Qrove,  Dorsey's 

pond 

Lower  Lake. 

Blossom,  Cole's  Dond 

Bonham.  Lake  St.  Clare 

Brandenburg,    Brandenburg 

Pond 

Brandon,  Cottonwood  Creek.. 

Giles  Pond 

Bremond,  Causey's  pond 

Person's  pond 

Brenham,  Brenham     Club 

Lake 

Parker's  lake 

Brownwood,  Brick  Yard  Lake 
Brownwood 

Lake 

Camp's  i>ond... 
Simmons'spond 
Stock  Pen  Lake 

Bruni,  San  Pedro  Pond 

Bryan,  Adelles  Lake 

Floyd's  lake 

Steep  Hollow  Lake. . . 

Woodland  Lake 

Bullard,  Spring  Lake 

Campbell,  Cannon's  pond 

Center,  Bailey's  pona 

Blade's  lake 

Samford's  pond 

Childress,  Hawkins  Pond 

RobbinsPond 

C  ibolo,  Mueller's  pond 

Cleburne,  Country  Club  Lake. 

Cline,  Turkey  Creek 

Coleman,  Coleman  Lake 

Wells  Lake 

Columbus,  Miller  House  Lake .  I 
Wolf  Pen  Lake.... 

Comfort,  Cypress  Creek 

Corpus  Chrlsti,  Poenisdi  Lake 

Crockett,  Nmm  Lake 

Parish  Lake 

Crystal  Citv,  Nueces  River. . . 
Daingerfleld,    Donald     Deli 

Pond 

Dalhart,  James's  pond 

Dallas,  Harris  Lake 

PiaMe  Creek 

Stote  Hatchery  Pond. 
Del  Rio,  Cienesas  Creek 


z,ouo 
2,700 

800 
3,750 
2,600 

300 

300 
1,250 
10,612 

600 
2,500 

500 
2,000 
1,000 
1,080 
2,400 
1,000 

100 

600 
1,050 

3,000 
75 

2,400 
2,876 
1,000 
1,000 

2,400 
1,600 
1,200 
1,200 
600 

4,464 
1,000 
2,276 

2,376 
100 
226 
100 

i,eco 

1,300 

600 

700 

1,000 

1,000 

800 

40 

600 

600 

466 

466 

1,400 

2,000 

4,000 

100 

60 

126 

125 

1,400 

3,000 

650 

1,820 

1,370 

1.600 
740 
900 
900 
500 
800 
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Details  of  Distribution  of  Fish  and  Eggs,  Fiscal  Year  1915 — Continued. 
LAROEMOaTH  BLACK  BASS-Cootlniiod. 


Disposition. 


Fry. 


Texas— OoDttnued. 

Denton^Taylor's  lake 

Derby,  Harkneas's  pond 

Detroit,  Cherry 's  pond 

Inzer's  pond 

Mathis's  pond 

Doucfaette,  Bostick  Branch, 

Eastland.  Lake  Tullia 

Edna,  Alligator  Lake 

Horse  Shoe  Lake 

Laughter  Lake. . 

SaylesLake 

Westhoff's  lake 

Willow  Bud  Lake.. 
El    Paso,    Smelting    Works 

Pond 

Falfurrias.  Arcadia  Lake 

Fletcher,  Village  Creek 

Fort  Worth,  Lake  Worth.... 

Franklin,  Fulton's  pond 

Frederioksburg,  Bear  Creek 

Lake 

Lipan  Lake. 
P  e  demales 

River 

Froet,  Halbert  Farm  Pond . . 

Jones  Ranch  Pond 

Fulshear.  Mayes  Lake. . 
Gainesville,  Elm  Creek. 


Lame  Duck  Pond 
Priddy'spond... 
Garrison.  Greenwood  Lake. . . 

Gause,  Thomas's  lake 

Giddings,  Dunks  Lake 

SteglichLake 

Goldthwalte,  Wood  Lake 

Gordon,  Dairy  Farm  Lake 

Granbury,  Coftden's  pond 

Grandview,    Coundy    Club 

Lake 

Pecan  Lake 

Grigsby,  Hanna  Lake 

Gunter,  Oonter  Lake 

Gustine,Nigs  Branch 

Hallettsville,  Lavaca  River.. . 

Happv,  Lake  View 

HarletonjHarleton  Lake 

Haskell,  Hemphill  Lake 

Heame,  Vaughan's  pond 

Heidenheimer,  King's  pond . . ' 

Hempstead,  Royal  Lake 

Henderson,  Brown  Lake ' 

Staflford  Lake 

Henrietta,  Callaway's  pond . . 
Highbank,  Sutherland's  pond . 

Howland,  Shelton  Lake , 

Hubbard,  City  Lake 

Club  Lakes 

East  Pond , 

Jones's  pond 

McDanfel's  pond.. 
Waterwortcs  Lake . , 

Iredell,  Bosque  River 

Itasca,  Martin  Lake 

Jayton.  Lake  Luzon 

Jastksebuig,   Herd    Pasture 

Pond 

Railway  Lake. 

Katy ,  Hammon  Pond 

Kemp,  Bamett's  pond 

Berrv  Lake 

Bull  Froe  Lake 

Button  Willow  Lake. 
Cedar  Lake 


Finger- 
lines, 
jrearlmj^, 
and 
adults. 


1,600 

800 

76 

76 

76 

2,000 

2,000 

1,600 

1,600 

1,600 

1,600 

1,600 

800 

150 

1,000 

2,875 

3,650 

75 

700 
1,200 

380 

2,400 

1,900 

120 

2,400 

1,600 

50 

2,000 

75 

700 

285 

50 

300 

1,138 

100 
1,000 

500 
1,800 
1,500 
2,000 

600 
1,600 

700 

125 

50 

1,000 

3,400 

2,500 

466 
1,800 

520 
1,000 

925 
1,250 

125 
2,000 

426 
7,150 
1,000 

700 

1,000 
1,600 
1,000 
1.000 
2,000 
1,000 
1,000 
1,000 


Disposition. 


Texas— CoDtinned. 

Kerens.  Twin  Ponds 

KerrvilJe,  Crenshaw  Pond ... 

DietertPond 

Floyd's  pond 

Goat  Creek 

Guadalupe  River. . 
Guadalupe  River, 

South  Forte 

Harris  Lake 

James  Pond 

Lake  Cawthrone . . 

Lake  Mae 

Lowry'spond 

Moore  Pond 

Ragland'spond... 

ReesPond 

SauerPond 

Schreiner  Lake.. . . 

Kingsbury,  Upham  Lake 

Ko9se,OflMmPond 

Laredo,  St.  Thomas  Lake.... 

La  Rue,  Flag  Lake 

Las  Vegas,  Jantz's  pond 

Lawrence,  Wallace's  pond. . . 

Leesbuig,  Femdale  Lake 

Woodland  Pond . . 

LewisrHle,  San  Lake 

Lincoln,  Dube'siwnd 

Llano,  Hiokory  Creek 

Llano  River 

Six  Mile  Creek 

Spice  Wood  Springs 

Run 

Wrights  Creek 

LongBran<m,GmbenmanLake 

Longview,  Fuller's  lake 

LakeDevonla 

LakeMoberly 

Renflroe'slake.... 
Texas  A    Pacific 

Lake 

Lovelady ,  Smith's  pond 

Standley's  pond . . 
McKinney,  Andrew's  pond.. 

Sloan  Lake 

Mabank,  Andrews  Lake 

Bamett's  pond 

Cook's  pond 

Craft's  pond 

Flag  Lake 

Manchaca,  Onion  Creek...... 

Marathon,  Maravlllas  Creek . 
Pena  Colorado 

Creek 

Marfii,  Brite's  pond 

Mark>n,  Cibolo  River 

Grobe'spond 

Loefler'spond 

Radtke'spond 

Wieters    &    Luens- 

mann'spond 

Winkleman's  pond.. 

Menard,  Clear  Creek 

Mercury,  Bull  Branch 

Meridian,  Carlson's  pond 

Sunnyside  Lake... 

Mericel,  Live  Oak  Lake 

Martens,  Buie's  pond 

Mexia,  Stubenranch's  pond.. 

Milano,  Butts's  pond 

Mineola,  Congers  pond 

Denton'spond ' 

MineolaCTubLake.J 


Fry. 


Finger- 


and 
adults. 


2,500 


2,500 


3,000 

800 

800 

800 

1,000 

2,400 

1,400 

700 

800 

800 

800 

800 

800 

800 

800 

1.000 

1,600 

3.500 

600 

150 

690 

300 

350 

900 

800 

1,200 

60 

2.400 

3,200 

2,100 

1,600 
1,900 
1,250 
2,400 
4,000 
3.200 
150 

2.400 
650 
650 
650 
650 


1,000 
1,000 


100 
1,600 

800 

75 

1,050 

700 
1,400 

600 

700 

300 

4,554 

3,416 

50 

100 

1,000 

1,200 

600 

76 

250 

260 

150 
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Details  of  Distribution  of  Fish  and  Eggs,  Fiscal  Year  1916 — Continued. 
LARGEMOUTH  BLACK  BASS-Continued. 


Disposition. 


Texas— Con  tiniied. 

Mlncola,  Smart's  pond , 

Mineral  Wells,  Daik  Valley 

Creek 

Navasota,  Steele  Lake 

Neuville,  Hatton's  pond 

McSwean'^ipond... 
MountPleasantPond 
Teneha  Bay,  South. 

Head 

Newark,  Williams's  pond 

New  Boston,  DeShons's  pond 

New  Braunfels,  Comal  River. 

Comal  River, 

North 

Branch 

Guadalupe 

River 

Norvotney's 

lake 

Old  Comal 

Creek 

RebeocaCreek 
SpringBrenoh 

Newsome,  Elmwood  Fond 

Orth,  Leberman's  pond 

Otto,  Gin  Company  Pond 

Paige,  Fox  Pond 

Pamiandle,  Ruse's  pond 

Paris,  Clear  Lake 

Gin  Pond 

Paxton,  Fair  View  Pond 

Peaoook,  Forty   One  Tank 

Pond 

Pearsall,  Artesian  Farm  Pond 

Petrolia,  Lake  Gage 

Pine,  Lawton  Lake 

PittsburSi  Jersey  Dale  Pond.. 
Reaves  Club  Lckke. 

Plainvlew,  Reaves  Lake 

Tulla  Creek 

Point,  Simmons's  pond 

Ponder,  Cliff  Lake 

Prosper,  Rhea  Billl  Pond 

Quiiuan,  San  Creek 

Sycamore  Pond 

Ranger,  Houston  Lake 

Palo  Pbito  Lake 

Reagan,  Harlan's  pond 

Rice,  Rutherford's  pond 

Rodcwall,  Loftand's  pond 

Watch  Lake 

Rosebud,  Atkins's  pond 

EstesPond 

Souther's  pond 

Rotan,  Dennis's  pond 

San  Angelo,  Johnson's  pond . . 

San  Antonio,  Lake  Esperenza 

Lamm's  lake. . . 

Raybould  Lake. 

San      Antonio 

River 

San  Pedro 
Springs  Lake. 
Southton  Lake. 
Terrell's  pond.. 
West  End  Lake. 
White's  pond... 

San  Harooe,  Bagley  Lake 

Blanco  River 

Horse  Shoe  Lake. 
Howard  Pond... 
Ja6kman  Lake. . . 
San  Marcos  River 


Fry. 


Fhiger- 


yearlh 
and 
adults. 


375 

550 
1,300 
600 
560 
600 

600 

900 

2,000 

5,100 


3,000 

150 

250 

4,000 

1,600 

150 

800 

900 

900 

50 

1,000 

1,000 

1,000 

1,000 

1,200 

800 
1,800 
8,000 

450 
1,600 

500 
1,850 

650 

50 

2,700 

2,400 

700 
1,000 
2,400 

170 

800 
75 

650 
2,000 
1,000 

900 

roo 

360 
150 
420 
420 

2,025 

150 

420 

75 

4,000 

150 
2,235 
7,202 
4,300 

821 
1,075 
1,000 


Disposition. 


Texas— Continued. 

San  Saba,  Miller  Lake 

Schertz,  Cibolo  Nursery  Pond 

Seguin,  Church  Hill  Lake 

Guadalupe  River 

Mill  Creek 

SmlthviUe,  Lidiak  Pond 

Snyder,  Moores  Creek 

Spofford,  Gablen  Pond 

Vincent's  pond 

Spur,  Wilson  Creek  Pond 

Stamford,  Hosey  Lake 

Standart,  Mud  Creek 

Sulphur  Springs,B  utier's  pond 
Ponder's 

pond 

Temple  ton 

/  Pond 

Willow  Lake 
Young's 

pond 

Sweetwater,  Santa  Te  Lake... 
r  Springs  Lake.... 


Taylor,  Flag  Springs  L 
Temple,Lake  Folk. . . , 
Terrell,  Hunters  Pond, 


Whites  Lake. 


Texarkana,  Dripping  Spring 

Spring  Lake 

Thomdale ,  City  Pond 

EUiottLake 

Elm  Grove  Pond. 
Gregory's  pond... 

Melde'spond 

MiohalkXake 

Newton  Pond 

Phillips's  pond.. - 

Ryan's  pond 

Thomdale  Pond . . 

Water    &    Light 

Company  Lake. 

Timpson,  Lake  View 

Smith's  pond 

Tulia,  Butcher  Great  Lake. . . 

Lake  Saratoga 

'Tyler,  Crystal  Lake 

Xrvalde,  Evans  Lake 

Frio  River 

Frio    River,    West 


Prong.. 
Leona  River. 


Nueces  River 

Turkey  Creek 

Upper  Dry  Frio  River 
Upper  Leona  River. . 
Upper  Nueces  River. 

Vernon,  Hiatt's  pond 

Shapley  Pond 

Waco,  Elk  Lake 

Goodman  Valley  Lake . 

McCowansLake 

Sand  Lake 

Watt's  lake 

Weathered  Lake 

Waelder,  Taylor's  pond 

Waller,  Wilson's  pond 

Watout  Springs,  Lake  Wis- 
taria  

Waxahachie,  Robinson  Pond 
Weatheriord,    Prairie    View 

Lake 

Westover,  Lake  Westover 

Stevens  Lake 

Wharton,  Caney  Creek 


Fry. 


Finger- 
lings, 
yearflngs, 

and 
adults. 


3,416 

700 

2,100 

375 

375 

235 

75 

40 

80 

2,400 

50 

120 


800 

800 
800 

800 
2,400 
75 
260 
700 
700 

900 
600 

1,600 
75 
75 
75 
75 

3,700 

1,675 
35 
60 

3,200 

75 
1,000 
1,000 
1,000 
1.000 
2.250 
800 
2,050 

4,000 

2,850 

1,250 

2.050 

1,600 

1.600 

1,600 

466 

466 

1.600 

1,150 

75 

800 

75 

75 

250 

50 

1,050 
80 

550 

700 

700 

3,200 
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Details  op  Distribution  op  Fish  and  Egos,  Fiscal  Year  1915~-€ontiiiued. 

LARQEMOUTH  BLACK  BASS— CooUnued. 


Disposition. 


Texas— Continoed. 
Wiohita  Falls,  Coleman  Lake 
Flag  Creek.... 
Marcus  Lake.. 
Scotland  Lake. 
Wichita  Club 

Lake 

Wilson  Lake.. 

Wflb  Point,  Bird  Lake 

Bourland  Lake. 
Brushy  LcOce.... 

City  Lake 

Constant  Lake.. 
Dawson's  pond. 

Elm  Lake 

Goodwin  Lake.. 
Hamilton  Lake. 
Jameson's  pond. 

Kirby  Lake 

Lake  Breucher.. 
Lake  Champion 
LakeOUchrist.. 
Lake  Grooms.... 
Lake  Hubbard.. 
Lake  Human... 

LakeJarvis 

Lake  Manning... 
Lake  McKiiight. 
LakeThelma.. 
Lake  Thome. . , 
McLean  Lake. 
Meredith  Lake 
Owens  Lake... 
Thorn  Lake. . . 
Wynne's  lake. , 
Wlnnsboro,  Pittman 'spend.. 
Sprhig  Dale  Pond 
Utah: 
Collingston,  Bear  River. 
Murray,  Froiseth's  pond. 

Price,  Jefls's  pond 

Virginia. 
Abingdon,  Sonny  Brook  Pond 
Amefla,  Rowlett  Mill  Pond. . . 

Souchall's  pond 

Backbone,  Dunlap  Creek 

Berryvllle,  Shenandoah  River 

Blackstone,  Bellmont  Pond. . 

Hammock's  pond 

Bowlers  Wharf,  Melbourne 

Pond 

Bremo,  Lower  Bremo  Pond . . 

Moss  Pond 

Broadway,  Shenandoah  Riv- 
er, North  Branch 

Burkevflle,  Miller's  mill  pond. 

Byllesby,  Crooked  Creek 

New  River 

Carysbrook,  Rivanna  River. . 
Cave  Station,  North  River.... 
Centralia,  Court  House  Pond. 
Charlottesville,     Rivanna 

River 

Chester,  Ware  Mill  Pond 

Chilhowie,    Holston    River. 

South  Fork 

Clifton    Forge,    Cowpasture 

River 

Covington,  Dnnlap  Creek 

Potts  Creek 

Dooms,  Shenandoah  River, 
South  Fork. 


Duffield,  Duff's  pond 

Robinette's  pond. . . 

Edinbore,  Shenandoah  River, 

North  Branch 


Fry. 


1,000 


Fhiger- 


yevl   , 
and 
adults. 


1,800 
466 
900 

1,800 

1,800 
1,800 
800 
800 
800 
800 
700 
350 
700 
800 
350 
350 
800 
700 
800 
800 
800 
700 
700 
800 
800 
800 
800 
700 
350 
800 
800 
350 
700 
450 
800 

55 
15 
15 


aoo 

130 
80 
l.'H) 
200 
100 

200 
600 
100 

2,000 
200 
2.100 
2,100 
225 
200 
200 

200 
100 

300 

2,400 
800 

1,600 

400 
50 
100 

1,600 


Disposition. 


Vhrginia— ConUnned. 
Elk  ton.  Shenandoah  River.. 

Emporia,  Pair's  pond 

Evington,  Brookdale  Pond . . 
Fall  Creek,  Campbell's  pond. 
Harper's  pond... 
Fall  Mflls,  MudTork  Creek.. 
Farmville,  Burger's  pond.... 
Forest  Depot,  Yancey's  pond. 
Fort  Mitchell,  Watson's  pond 

Gate  City,  Coms's  pond 

Gladys,  Seneca  Creek 

Glen  Allen,  Cussons  Pond — 

Granite,  Ouarry  Pond 

Green  Spring  Depot,  Melling- 

tonLake 

Gretna,  Stinking  River 

Grimth,  Cowpasture  River. . 

Harrisonburg,  North  River. . , 

Shenandoah 

River 

Honaker,  Smith's  pond 

Hot  Springs,  C  0  w p  as  t u  r  e 

River 

Jackson  River . . 
Island     Ford,    Shenandoah 

River 

I  vanhoe.  Cripple  Creek 

New  Klver , 

Poplar  Camp  Creek . 
Jasper,  North  Fork  Creek. .... 

Lee,  Woodbury  Pond 

Lovetsville,  Dutchman  Creek. 

Maidens,  Carlisle  Pond 

Markham,      Rappahannock 

River 

Middletown,  Shenandoah 

River,  North  Fork 

Millboro,  Lfck  Rim 

Mount  Crawford,  North  River 
Mount  Jackson,  Stony  Creek.. 
Mundy    Point,    Northern's 

mill  pond 

Myrtle,  Simmons's  pond 

Narrows.  Wolfe  Creek 

Newcastle,  Craig  Creek 

JohniB  Creek 

Newsomo,  Barham  &  Pope's 

pond 

Norge,  Seminole  Pond 

Orange,  Mathews  MUl  Pond . . 

Oriskany ,  Craig  Creek 

Paeoninn  Springs,  Kittocton 

Creek 

Palmyra,  Montvale  MUl  Pond. 

Pember ton.  Smith's  pond 

Pembroke,  Mountain  Lake. . . 
Pendleton.  Purdell  &  Wood- 
son Pond 

Petenborg,  Iveys  Mill  Pond.. 

Lmkln  Creek 

Swift  Creek 

West  End  Park 

Lake 

Plains.  Goose  Creek 

Providflooe  Forge,  Allen  Pond 
Dead  Creek 
Dearhardt's 

pond 

Drewry's 

pond 

Forge  Pond 
Garrett 

Pond 

Lakeside 


Fry. 


8,000 


3,000 
2,000 


Fhiger- 

lings, 

yearmigs. 

and 
adults. 


1,600 
200 
100 
200 
600 
200 
100 

3,000 
100 
50 
300 
100 
ICO 

300 
200 
200 

400 

600 
100 

150 
150 

400 
2,100 
3,500 
2,100 

"366 
1,000 
1,400 

250 

125 
800 
400 
400 

400 
100 
800 
SOO 
400 

400 
200 

200 
800 

800 
100 
100 
800 

100 
100 
200 

800 

200 

1,370 

200 

100 

200 

200 
400 
900 
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Details  op  Distribution  of  Fish  and  Egos,  Fiscal  Year  1915-<V>ntinued. 
LARGEMOUTH  BLACK  BASS— Contlniied. 


DispoBitioQ. 


Virginia— Oontinoed. 
ProYidenoe  Forge,  Long  Reach 

Pond 

Mirror  Lake 

Tovnsend 

Pond..., 

Westhamp- 

ton  Lake. 

Randol^  Depot,  Pond  de 

Lake  charlotte 

Rapidan,  Taliaferro's  pond . . . 

Remington,  Kelly  Pond 

Richmond,  Brandy  Mill  Pond 

Browns  Pond 

Chiokahominy 

Club  Pond 

Club  Pond 

Cotton  Pond 

Falling  Creek 

Hickory  Hill 

Pond 

Licking  Creek 

Pond 

Skidmore  Pond... 
Rirerton  Junction,  Shenan- 
doah RIyer , 

Rozbory,  Captahi  Joes  Pond . 
Charles  City  Pond. 

Palmer's  pond 

RoxburyTond 

Scottsvllle,  Chester  Pond 

Skelton,  Meherin  Creek 

Spencer,  North  Mayo  Creek . . 
Staunton,  ChurchviUe  Branch 

Middle  River 

Stony  Creek,  Hunting  Quar- 
ter Pond 

Nottaway  River 
Sutherlin,  Atlas  Mills  Pond. . . 

Toano,  Ooddln's  pond 

Toshes,  Frying  Pan  Creek. . . . 

Tve  River,  Caoell's  pond 

Walkers.  Mattahunk  Lake. . . 
Walker  Ford,  James  River. . . 

Warrenton,  carters  Run. 

Waynesboro,  South  River 

Westham,  Bry  ans  Pond 

Dancing  Creek 

Pond 

West  View,  Vaughan's  pond . 

Whittles,  Mills's  pond 

Wniiamsburg,  Hlghtand  Pond 

Wirts,  Blackwater  River 

Woodslane,  Pollys  Pond 

Woodstock,  Shenandoah 

River,  North  Forte 

Wythevllle,  Reed  Creek 

Reed  Creek, 
South  Fork.... 

Yale,  Graves's  pond 

West  Virginia: 
Albright,  Big  Sandy  Creek . . . 
Alderson,  Greenbrier  River. . . 

Bhiefleld,  Bailey  Lake 

Cameron ,  Fish  Creek 

Chapmanville,    Gujrandotte 

River 

Charlestoo,  Big  Buffalo  Creek. 

Blue  Creek 

Elk  River 

Cowen,  Oanley  River 

Fairmont,  Prickett's  pond 

QreatCacapon,  QreatCacapon 

River 

Haywood,  Toi  Mile  Creek 

Junior,  Tygarts  Valley  River. 
Logan,  Guyandotte  River 


Fry. 


86497*'— 17- 


-14 


3,000 


2,000 
8,000 
2,000 


2,000 
2,000 


3,000 
3,000 


Fingof^ 


and 
aduKs. 


200 
500 


200 

200 

100 

70 

200 

200 


100 


100 


1,400 
1,400 
100 
1,400 
700 
MO 
300 
160 
300 

200 
500 
100 
200 

100 
100 
600 
2,100 
200 
12S 
700 

300 
100 
200 

000 
300 
200 

400 


75 

76 
80 
100 
30 

120 
150 
150 
150 
75 
50 

400 
24 
24 

120 


DisposiUon. 


West  Virs^ia-Continued. 
Long   Run,   Middle   Island 

Creek,  Meat  House  Fork 

Morganiown,  Tibbs  Run  Lake 
Mullens,  Gujrandotte  River. . . 

Oral,  Oral  Pond 

Paw  Paw,  Cacapon  River 

Ronmey,    Potomac    River, 

South  Branch 

Ronoeverte.  Greeabrier  River. 

Takwtt,  Indian  Creek 

Terra  Alta,  Lake  Terra  Alta. . 
Weston,  Monongahela  River, 

West^ork 


Wheeling,  Speidel's  pond 

Wisconsin: 

Birchwood.  Spring  Lake 

Bloomer,  Bloomer  Mill  Pond. 

Cable,  Bass  Lake 

Cable  Lake 

Rosa  Lake 

Cumberland, Beaver  Dam 

Lake 

Buck  Lake 

Duck  Lake 

Granite  Lake... 
Horse  ShoeLake 
Kidney  Lake... 
KirbecLake.... 
Little  Bass  Lake 
Little  Band 

Lake 

Pipe  Lake 

Sand  Lake 

SUverLake 

Spirit  Lake 

WickertsLake.. 
WUd  Cat  Lake.. 

Delaven,  Round  Lake 

Fall  Creek,  Fall  Creek  Pond. . 

Frederic  JJiamond  Lake 

Gordon,  Bass  Lake 

Clear  Lake 

Ox  Lake 

Ha^n^ins,  Shamrock  Lake 

Hajrward,  Bass  Lake 

Buck  Lake 

Clear  Lake 

Devils  Lake 

Flat  Lake 

LakeCourtO'Reille 

Smith  Lake 

Spring  Lake 

WhiteflshLake.... 

Iron  River,  Swanson  Lake 

La  Crosse,  Black  RivOT 

Broken  Gun  Run. . 

French  Lake 

LythsBay 

Nichols  Bay 

RkeLake 

Running  Creek 

Ladysmith,  Flambeau  Pond.. 

Lake  Stephenson 

Lake Nebagamon, Deer  Lake. 

Deer  Print 

Lake 

Gander 

Lake 

Island  Lake 
Loon  Lake. 
Minneseng 
Lake...  . 
Sand  Bar 

Lake 

Steele  Lake 
Lampson,  Ferguson  Lake 


Ffaiger- 


Fry. 


and 
adults. 


24 
50 
500 
120 
800 

1,000 

5,000 

100 

400 

100 
12 

50 
300 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
70 
100 
50 
60 
50 
50 
300 
50 
50 
50 
50 
50 
150 
50 
50 
50 
150 
200 
100 
150 
150 
200 
200 
150 
400 
200 
50 

....50 


60 
50 
50 

50 

50 
60 
150 
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Dbtails  of  Dibtkibuiion  of  FnH  axd  Eoos,  Fncix  Ybar  1915--Ckmtiiiued. 

LAR08MOUTH  BLACK  BA80-Contii»Md. 


DispoBltkm. 

Fry. 

ytarlfags, 

and 

adults. 

Disposition. 

Fry. 

Ffaiger- 

l^B, 

ywKis, 

and 
adults. 

WbcoDsin— Contiiraed. 
Manitowoc.  Rntrliflh  lAke. . . . 

70 
70 
70 
70 
70 
70 
70 
75 
100 
150 
100 
150 
150 
150 
100 
100 
300 
50 
50 
150 
300 
50 
50 
200 
600 
50 
50 
50 
50 
100 
75 
60 
115 
50 
75 
150 

Spooner,  Big  McKensie  Lake. 
SpringGreen.Wiscansin  River 
Slanberry,  TiinaoeLake 

50 

'  Qlombsky  Lakt. . 

150 

OossLake 

50 

HampUxi  Lttke. . . 

Stone  Lake,  Big  Sissabagama 

HartlfuibsLAke.. 

50 

Kastboums  Lakt. 

Fish  Lake 

50 

Pigeon  Lake 

Flat  Lake. 

50 

liazemanle.  Lake  Marion 

Fam  T/ake 

50 

Mellen,  Biliett  Lake 

Hungry  Lake 

50 

Caroline  Lake 

Little  Sand  Lake. 
Little     Sissaba- 
gama Lake. .... 

50 

English  Lake 

Frwich  liAke , 

50 

Long  Lake 

Sand  Lake 

50 

T/Oon  Lak4^    .  

Sugar  Bush  Lake. 

Three  Lakes,  Green  Bass  Lake 

Pickerel  Lake... 

50 

MeaderLake 

150 

Mineral  Lake 

150 

Twin  Lakes 

RangeLineLake 
Virgin  Lake 

150 

Merrillan,  Mill  Pond 

150 

'  Trows  P(md 

Wliit«flsh  L^e. 
Tomah,  Kenyan  Pond 

150 

Mfnong,  lAk^  H4«n?^T^ 

50 

New  Auburn,  Chain  Lake 

'  Toniah  lAke 

75 

New  Richmond,  Cedar  Lake. . 

Wasoott,  Miles  Lake 

150 

WillowRiver 

Wausau.'Bass  Litke 

100 

Phelps.  Little  Bass  Lake 

Big  Rib  River 

100 

North  Twin  Lake 

L^eOoToIt 

100 

Rice  Lake.  Oinder  Lake 

Little  Rib  River 

100 

'HeinrichLake.... 

Mayflower  Lake. .... 

100 

Moon  Lake 

Pike  Lake 

100 

Tuscobia  Lake. . . . 

Wvoming: 
Cheyenne,  Ti4ike  Minn^^hahft. . . 

Roberts.  Twin  Lakes  ..  . 

180 

Soarta.  Aneelo  Pond 

Sloans  Lake 

270 

Bacon  Pond 

Qlenrock.  Dry  Creek 

180 

La  Crosse  River 



Moorcroft,  Gammc^  Lake 

120 

McCoy  Pond.. 

Sh«1dan,'Tracy's  pond. 

60 

Perch  Lake 



Totals 

Spider,  Spider  Lake 

758,300 

1,431,850 

SUNFISH. 


Alabama: 
AUenton,  Bonner's  pond . . 

Altoona,  Peeple's  i>ond 

Andalusia,  Clark's  pond . . . 

Arlinston,  Dumas's  pond 

Birmingham,  EubauJcs's  pond 
NumberTwelve 

Pond 

Blocton.  Morse's  pond 

Brent,  Bailey's  pond 

Calera,  Dry  Creek..*. 

Clayton,  Blakesr's  pond 

Bradley's  pond 

Helms  Fond 

Ven tress  Pond,  i 

Coatopa,  Spidle's  pond 

•aleville.  Cow  Pen  Creek. 

Eoline,  Hobson's  pond 

£  vei^green ,  Cane  Creek 

Dey'spond 

Sandy  Creek 

Utopian  Club 

I>ake 

Goshen.  Heath's  pond 

Guln,  Motes  &  Markham's 

pond 

GuntersvlUe,  Raihtmd  Pond.. 

Ida,  Lock  Twelve  Lake. 

Jasper,  Black  Water  River. . . 

Evans's  pond 

Foster's  pond 


200 
175 
im 

200 
200 

400 
200 
200 
IGO 
110 
220 
165 
215 
200 
400 
1,000 
320 
240 
400 

240 
75 

500 
200 
1,000 
500 
200 
200 


Alabama— Contintied. 

Jasper,  Kilgore's  pond 

Long's  pond , 

Sims'spond 

Linevflle,  Gaines's  pond 

WolTspond 

Lockesburg,  Coulter's  pond. . . 

LouisvUle,       Cunnin^am's 

pond 


Mc Williams,  Philpot'spond. 

Mesargel,  Smith's  pond. 

Midway,  Morton's  pond. 


Montgomery,  Hill's  i>ond 

Holt's  pond.... 
Little    White- 
water Lake. . . 
Montgomery 

Pond 

Opp,  Kelsoe's  pond 

Mills's  pond 

Perdue's  pond 

Orrville.  Moseley's  pond 

Ozark,  Anglin's  pond 

PeU  CityVLake  fit.  Clair 

Phoenix,  Magnolia  Pond 

Morgan's  pond 

Pine  Hill,  Sheffield's  pond. . . . 

Prattvllle,  Smith's  pond 

Pyriton,  Brown's  pond 

Rowland's  pond 

Red  Bay,  Jordan's  pond. 


500 
500 
500 
00 
00 
100 

100 
200 
200 
110 
100 
240 

600 

750 
160 

80 
160 
200 

55 
270 

76 
140 
200 

00 

90 
450 
200 


a  Lost  in  transit,  13,254  flngerllngs. 
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Details  op  Distbibution  op  Fish  and  Boos,  Fiscal  Year  1915— Continued. 

SUNilSH-CoaUmied. 


Disposition. 


Pry. 


Finger- 


and 
adults. 


Disposition. 


Pry. 


Finger- 


yearn 
and 
adults. 


Alabama— Continued. 

Repton,  Dees's  pond 

RuaseUvlile,  BurKeas's  lake. . . 
Cobb      Springs 

Pond 

Elliott's  pond... 

Lake  Charles 

LakeGayley 

Seale,  Holland  Pond 

Old  Pearce  Pond. 

PearcePond 

Sterrett,  Bear  Creek 

Kellys  Creek 

Snlllgent,  Woods's  pond 

Three  Notch ,Johnsu}n'spond . 

Troy,  Hend€rson'spona(A).. 

Henderson's  pond  ( B) . . 

Henderson's  pond  (C) . . 

Tuscaloosa,     Fine    Terrace 

Pond 

Tuskeeee,  East  View  Pond , . . 

Tyler,  Mhiter's  pond 

-Union  Springs,  £ley's  pond . . 
Gholston's 

pond 

Wetumpka,Gay  brings  Pond 
Ariiona: 
HcNeal,  Whitewater  Pond . . . 

Simon,  Barton's  pond 

Darsey'spond 

Oasis  Ranch  Pond 

Thompson's  pond 

Triangle  Ranch  Fond. 
Arkansas: 

Chichester,  Clark's  pond 

Conway,  Halter's  pond 

£1  Dorado,  Bushiess  mens' 

Club  Lake. 

Emerson ,  Stevens's  pond 

Hermitage,  Ferguson's  pond . . 

AlagnoUa,  Benvenue  Pond 

Elmore's  pond 

Lewis's  pond 

Souter'spond 

Nashville,  Clark's  pond 

Warmack'spond. . 

Patmos,  HoUis's  pond 

Fresooti,  Blakeley's  pond 

Brandon's  i)ond 

Hallaway's  pond 

Wortham's  pond 

Paragould,  Hill  (>estPond. . . 

Ravana,  Dodd's  pond 

Vandervoort,    Bog    Springs 

Pond 

Wihnot,  Lake  Enterprise. .... 

Womble,  Edwards's  pond 

Woodson,  Lake  Ferguson 

Delaware: 

laurel,  State  Farm  Pond 

District  of  Cohmibia: 

Washington,  McLeaa's  pond . 
Florida: 

East  Lake.  Lake  Weir 

Jacksonville,   Cedar    Spring 

Pond 

Lbyd,VirrinlaLake 

Olympia,  Hawkins  Pond 

OchlavillaLake.... 
St  Ck»nd,   Lake  East  To- 

hopekaliga 

Georgia: 

Adel,  Juhan's  pond 

No  Mans  Friend  Pond . . 

Pope's  pond 

Alapaha,  Alapaha  River 

Alma,  Siewart's  pond 


aoo 
200 


aoo 
aoo 

400 
210 
375 

aoo 

275 
276 
500 
110 
75 
150 
140 

200 
60 
200 
140 

75 


200 
200 
200 
200 
200 
200 


15,000 


15,000 


24,000 
9.000 


100 
200 
'4»7 


15,000 


75 
75 
110 


15,000 


50 
100 
50 
50 
50 
135 


6,000 


160 
150 


150 

400 

234 

800 

100 
450 
300 
450 

1,000 

300 
100 
200 
600 
200 


Georgian-Continued. 

Amerlcus,  Brown 's  mill  pond . 

Councils  MiU  Pond 

Seals  MiU  Pond.... 

Andersonville,  Hodges'snond 

Atlanta,  Boulevard  Tona 

Brodnax's  pond 

Durand'spond 

East  Lake. 

Augusta,  Clark's  pond 

EnquertPond 

Horse  Pen  Pond 

Balnbridge,  Chason  Springs 

Run 

Barney,  Ryall's  pond 

Baxley ,  Hollis's  pond 

Beach.  Sweat's  pond 

BeUviUe,  Basemore's  pond . . . 

Black  Pond. 

Berrvton,  Garvin's  pond 

Bethlehem ,  Harris's  pond 

Bowdon,  Ballard's  pond 

Box  Si»rings,  Lake  Samokee. . 
Broxton,  Lumber  Company 

Pond 

McGovem's  pond. . . 
Ricketson's  pond . . . 

Bullochvllle,  Butts's  pond 

Cold  Brook 

Pond 

Carrollton,  Lowell  Pond 

Mote's  pond 

Plttman'spond... 
Reagan    &    Ste- 
vens's pond 

Cedar  Bluff,  Newberry's 

pond 

Curkston,  Seay 's  pond 

Columbus,  Garrard's  pond 

Massey  Pond 

Mossy  Lake 

Pou  Brothers 

Pond 

Conyers,  Yellow  River 

Cordele,  Cato's  pond 

Cusseta,  Hollis's  pond 

Dakota,  Gin  Pond 

Davisboro.  Tarver  Mill  Pond. 

Douglas,  V  ickers's  pond 

DouglasvUle,  Eason's  pond . . . 

Elberton,  Gum  Pond 

Ellijay,  Geneva  Lake 

Folkston,  St.  Marys  River 

Forsyth,  Persons's  pond 

Gibson,  Griflen's  pond 

Grantvllle,  Cotton's  pond 

Greenville,  Terrell's  p<md 

Greenwood,  Greenwood  Pond. 

Griffin,  Lake  Rushton 

Harlem.  Blanchard'spond.... 
Hartwell,  Furgerson's  pond  . . 

McCurry's  pond 

HIggston,  Morris's  pond 

Hiram,  Hays's  pond 

James,  Golden  Hargreet  Pond 

Jimps,  Kennedy's  pond 

MUlPond..\. 

Junction  Citv.  Brown's  pond. 
La  Crosse,  Holloway's  pond  .. 

Lake  Park,  Long  Pond 

Lawrenceville,  King's  pond. . . 
LuthersvUle,  Chandler^s  pond 
MoDonough,  Greene's  pond. . . 

Mclntyre,  Deoson's  pond 

Parker's  pond 

Macon,  Green  Briar  Pond 

Huhn'spond 


450 
450 
800 
200 
100 
300 
200 
400 
ISO 
300 
875 

300 
450 
300 
450 
450 
300 
150 
200 
100 
1,010 

300 
200 
600 
45 

200 
100 
100 
150 

100 

300 
200 
200 
200 
300 

200 
500 
450 
200 
150 
300 
300 
150 
200 
300 
800 
200 
150 
200 
1,300 
100 
300 
150 
200 
200 
300 
100 
200 
450 
450 
300 
300 
450 
300 
200 
150 
400 
400 
ISO 
150 
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Details  op  Distribution  of  Fish  and  Eggs,  Fiscal  Ybab  1915 — Continued. 

SUNFISH— Continoed. 


Disposition. 


Georgia— Conttnoed. 
Macon,  Jordan's  pond. . 
Miller's  pond... 
Powell's  pond.. 
Rice  Mfll  Pond. 
Roberts's  pond. 
Striplin'spond. 


Milledgeville.  White  Lake 
Millen,  Biff  Buckhead  Creek. . 

Morrow.  McLeod's  pond 

Munnarlyn,  Mill  Pond 

Nankipooh ,  Ford's  pond 

Newman,  Bailey's  pond 

Norwood,  English's  pond 

Jones  Pond 

Ochlocknee,  Bonnet  Pond 

OumPond 

Ocheesee  Pond. . 
Poplar  Pine 

Pond 

Spring  Pond 

OciUa,  Griffin  Pond 

Palmetto,  Johnson's  pond 

Pelham,  Mill  Pond 

Pidcock,  Byrd  Pond 

Poulan,  Stevens's  pond 

Quitman,  Quitman  Lake 

Kaymond,  Maple  I^ake 

Register,  Lotts  Creek 

Powell's  pond 

Renfroe.  Dillard's  pond 

Reynolds,  Ricks  Mill  Pond. . . 

Riceboro,  Baxter's  pond 

Roberts.  II  artman 's  mill  pond 
Rome,  De  Soto  Park  Lake — 

Fouche  Mill  Pond 

Hammond  Mill  Pond. . 

Texas  Valley  Pond 

Wright  Mill  Pond 

Savannah,  Park  Pond 

Sharpsboro,  Ingram's  pond. . . 

Shingler,  Young's  pond 

Soperton,  Qillis  s  pond 

Moxloy  spond 

Statesboro.  Newsome'spond. . 

SUUmore,  Perkins's  pond 

Summerville,  Montgomery's 

lake 

Raccoon  Creek 

Pond 

Suwanee,  Spence's  pond 

Swansboro,  Ohoopee  River. . . 

Sycamore,  Tucker's  pond 

Sylvania,  Blue  Spring  Pond. . 
Sylvester,  Chapman's  pond.. . 
Tarrytown,  Calhoun's  pond. . 
Thomasboro,  T  h  o  m  a  s  b  oro 

Pond 

Thomasvnie,  Magnolia  Pond . 
Ouzts'spond.... 

Thomson,  Smith's  pond 

Til  ton,  Hutchinson  s  pond 

International  Pond. . . 

Mill  Creek 

Webb's  pond 

Tyrone,  Head's  pond 

Unadiila,  Bule  Lime  Pond. . . 
Waynesboro,  Chandler    Mill 

Pond 

Godbee'spond.. 

Sapp's  pond 

Whigham,  Moore  s  pond 

White  Plains,  Orimos's  ponds. 
Willacoochee,  Fresh  Pond . . . . 


Fry. 


Finger- 
lines, 
yearlings, 
and 
adults. 


800 
150 
100 
300 

aoo 

200 
200 
200 
200 
300 
l,0o0 
160 
4.50 
300 
200 
150 
600 
400 
150 
200 

200 
400 
200 
200 
150 
200 
200 
500 
200 
600 
200 
500 
400 
600 
450 
200 
3» 
200 
300 
200 
100 
100 
800 
300 
250 
300 
200 

300 

300 
200 
2,000 
300 
200 
300 
200 

100 
200 
500 
125 
300 
100 
200 
750 
100 
100 

300 
100 
650 
200 
400 
300 


Disposition. 


Georgiar-Continued. 

Wrens,  Anderson's  pond 

Prescott's  pond 

Zirkle,  Little  SatiUa  River. . . 
Illinois: 
Dorchester,  Hausohild'^pond. 
Freeport,  Pecatonica  River. . . 

Yellow  Creek 

Lake  Zurich,  Lake  Zurfeh 

Liberty ville,  InsuU's  pond 

Meredosia,  Meredosia  Bay 

Quincy ,  Illinois  River 

Savanna,  Tomlinson  Run 

Trivoli,  Lake  of  Dreams 

Indiana: 
Goshen.  Elkhart  River  Pond . 

Plymouth,  Forge  Lake 

Lower^  Lake 

Myers  Lake 

Pretty  Lake 

Topeka,  Dallas  Lake 

MeesicLake 

Iowa: 
Bellevue,  Mississippi  River. . . 
State  fish  commis- 
sion  

Harlan,  Willow  Shade  Pond. . 

Iowa  Falls,  Iowa  River 

Mancheyter,  Maquoketa  River 
North  McGregor,  Mississippi 

River 

St.  Marys,  Minch's  pond 

Colby,  Middle  Sappa  Pond . . . 

Columbus,  Kllis's  pond 

Hiattville.  Lake  Alice 

Morrow,  Uock  Wall  Pond 

Paola,  Wea  Bull  Creek 

Pittsburf!,  Scholl  Pond 

Rtehmond,  Richmond  Pond. . 

Welda,  Welda  Lake 

Kentucky: 

Clay  City,  Red  River 

Cynthiana,  KJng's  pond ....:. 

Danville,  Caldwell's  pond 

Dunn's  pond 

Elisabethtown,  Ferceful's 

pond , 

Eminence,  Moss's  pond 

Franklin,  Dixon's  pond , 

Logan's  pond 

Ray's  pond  (A} 

Ray's  pond  (B).... 

Ray's  pond  (C) 

Glencoe,  Eagleston's  nond. . . 

Guthrie,  Duffy's  pona 

Hardinsburg,  H  end  rick's 

pond 

Henderson,  Hall's  pond 

Spring     Garden 

Pond 

Lawrenceburg.  Saflell  Pond. 

liOxington,  Lake  Rllerslie 

Reservoir  No.  4. . 

London.  Moore's  pond 

Lynn  City,  Whitmer's  pond. 

McNary,  Hahn's  pond 

Madisonville,  Farm  Pond I 

MulberrvPond.l 
Marion,  Cravne  View  Pond.. 
Mount  Sterling,  Folly  Branch 
Hamilton's 

pond 

Mm  Pond... 
Perry's 

pond 

OUve  Hill,  Tabor'spond 


Fry. 


Finger- 

Unis, 

yearliii0s, 

and 
adults. 


400 

200 

5,500 

6,000 

GOO 

800 

300 

1,000 

3,000 

200 

400 
300 
300 
300 
300 
400 
400 

800.490 

5,000 
200 

6,000 
500 

326,940 
150 

400 
200 

300 
100 
700 
440 
1,000 
1,000 

600 

200 

75 

150 

200 
100 
100 
100 
100 
100 
100 
200 
100 

100 
100 

100 
50 
400 
1,000 
200 
100 
200 
100 
100 
200 
426 

75 
200 

200 
900 


Digitized  by 


Google 


DISTRIBUTION   OP   FISH   AND   FISH   EGGS,  1915. 


125 


Details  of  Distbibution  of  Fish  and  Eoos,  Fiscal  Year  1915 — Continued. 

SUNFISH-Contlnoed. 


Disposition. 


Kentucky—Continued. 

Pewee  Valley,  Blue  Lake 

Fleasureville,  Bush's  pond . . . 
Hammond's 

pond 

Snipman's 

pond 

Richmond.  Deatherage's  pond 

Trenton,  Orr's  pond 

Winchester,  Bowyer's  pond. . 
Oamer'spond... 
Hackett'spond.. 
Tucker's  pond... 


Breaux  BridffD,  Olivier  Pond. 

Chatham,  Wuhite  Lake 

Oeismar,  Sugar  House  Pond. . 

Homer.  Dance's  pond 

Ida,  Adams's  pond 

Lake  Charles,  Brick  Company 

Pond 

Lake  Providence,  Lake  Prov- 
idence  

Leesvllle.  Magnolia  Pond 

Minden,MiUer's  pond 

Ravne, Bradford's  pond 

Robeline,  Page's  pond 

Shreveport.  Clear  Lake 

Vidalia.  ymte  HaU  Lake. . . . 
Maryland: 
Brandvwine,  Posewiro's 

pond 

Cumberland,  Potomac  River. 
Hvattsville,  Bellevue  Pond... 
Olen  Echo,  Potomac  River . . . 
Michigan: 
Wetmore,  Bass  Lake 

BissellLake 

Island  Lake 

Minnesota: 
Caledonia,  Oengler  Lake 

ScheckLake 

Harmony,  Upper  Iowa  River. 
Hokah,  Pettlbone  Park  Lake. 

Homer,  Mississippi  River 

Mississippi: 
Abenuen,  Butler  Creek 

Cypress  Lake 

Greer  Lake 

Jaudon'spond 

Jones's  pond 

MurlTspondCA).. 

MuriT'spond(B).. 

Murfl'spond(C).. 

Murfrspond(D).. 

Stonewall  Creek... 

Store  Lake 

A^erman,  Leonard's  pond. . . 

Amorv,  Cedar  Lake 

Bay  springs,  Smith  &  Ras- 

berry'spond 

Blue    Mountain,    Mountain 

View  Lake 

BoonevUle,  Lauderdale  Lake. 

Brandon,  Weillo's  pond 

Brookhaven,  Berger's  pond . . . 

Byhalia.  Roper's  pona 

Columbia,  Henoger  Lake 

Little  River 

Cohunbus,  Cox's  pond 

Lindamood's  pond 

Puckett'spond. 
Corinth,  Hinton's  pond — 

Potts'slake 

Crawford,  Irby  Pond 

Decatur,  Decatur  Pond — 
ElUsville,  Sumrall's  pond. . 


Fry. 


6,000 
15,000 


15,000 


Finger- 
lines, 
yearifags, 
and 
adults. 


600 
100 

100 

200 
200 
200 
150 
200 
200 
100 

400 
300 
100 
200 
100 

200 

600 
225 
100 


100 


400 
1,200 

390 
1,000 

125 
125 
125 

100 

100 

2,100 

1,400 

570,640 

300 
600 
400 
100 
100 
100 
300 
300 
300 
300 
400 
200 
300 

200 

400 
200 
200 
200 
200 
200 
200 
500 
400 
800 
400 
600 
200 
200 
200 


Disposition. 


Mississippi— Continued . 
HIghlandale,  Nebo  Fish  Pond 

Houlka,  Burgess  Lake 

luka,  Brinklev  Lake 

Jackson,  Hinds  Pond 

Lee's  pond  (A) 

Lee's  pond  (B) 

Simpson  Lake 

Wilson's  pond 

Kilmichael,  Herring's  pond... 

Kosciusko,  Bailey  Lake 

Howell's  pond 

Spain's  pond 

Lake,  Stringiellow's  pond 

Laurel,  Pine  Dale  Pond 

Lexington,  Spell's  pond 

Louin,  Kennedy's  pond 

Louin  Pond 

Louisville,  Moody's  pond 

McCalls,  MuUlns^s  pond 

Macon,  Bush  Brothers  Lake. . 

Daves  Pond 

Herman's  pond 

Prairie  Pond 

Mantee,  Blue  Pond 

Brick  Pond 

Moseley's  pond 

Old  Field  Pond 

RedPond 

Meridian,  Queen  City  Pond. . 

South  Lake 

Wagner's  pond 

Miller,  Funderburk's  pond. . . 

Natchez,  Rose  Hill  Pond  (A). 

Rose  Hill  Pond  (B). 

Rose  HiU  Pond  (C). 

Trout  Lake 

Newton,  Kennedy's 
Round  Poi 

Pheba,  Cool  Pond 

Double  Cabin  Pond- 
Mound  Lake 

Philadelphia.  Ocobla  Creek. . . 
Pocahontas,Kobinson's  pond. 
Port  Gibson,  School  Campus 

Pond : 

Raymond,  Epperson's  pond. . 
Huobard'sjpond. . 
Raymond  Pond . . . 

Spann'spond 

Red  Lick,  Brown's  pond 

Contentment  Pond 

Vause'spond 

Ripley,  Spight's  pond 

Roxie,  Rose  Hill  Pond 

Sardls,  Buckhalter  Lake 

Hudson  Pond 

Mill  Lake 

Round  Lake 

Shnqualak,  Breoke  n  r  I  d  g  e's 

pond(A) 

Brecken  ridge's 

pond(B) 

May's  pond 

Mm  Pond 

Stallo,  Hall's  pond 

Starkville,  Hogan's  pond 

.Page's  pond 

Thompson's  pond . 

Steens,  John  Marie  Pond 

Stonewall,  Cublev's  pond 

Stringer,  Stringer's  pond 

Summit,  Lee  Lake 

Tupelo,  Big  Lake 

Jenkins's  pond 

Kingsl'reek 

Park  Lake 


Fry. 


Finger- 


yearU  , 

and 
adults. 


200 
200 
200 
200 
200 
200 
700 
200 
200 
500 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
400 
200 
300 
200 
200 
200 
200 
400 
300 
200 
200 
200 
400 
200 

200 
200 
400 
400 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

200 

200 
400 
200 
200 
800 
500 
200 
500 
200 
200 
200 

10,000 

300 

5,000 

20,000 
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Details  of  Distribution  of  Fish  and  Egos,  Fiscal  Yeab  1915 — Continued. 

BUNTISH— ContinnMi. 


DispositloD. 


Pry. 


Finger- 


y«aru 
•nd 
adults. 


DispoBltion. 


Pry. 


Flngtf- 
lings, 

and 
adults. 


Mississippi— Continued. 

TuT)eio,  Town  Creak 

UnJOD,  Individual  Pond 

Williams  Pond 

WinsteadPond 

Vaughan,  W  illow  Pond 

Wahalak,  Persons's  pond 

Water  Valley,  Payne's  pond.. 

West,  Spring  Dell  Pond 

West  Point,  Black  Lake. 

Crump's  pond... 
Deane  Brothers 

Lake 

Dukeminier's 

pond 

Ivy's  lake 

Ivy's  pond  (A).. 
Ivy's  pond  (B).. 
Ivy's  pond  (O... 
Healer's  pond.... 
Hunger's  pond... 

Sandy  Pond 

Winona,  Sugsett's  pcmd 

Woodville,  Escher's  pond. 

Morris's  pond 

Oeden's  pond 

Pnares'spond 

Whetstone's  pond 

Hissouri: 

Fereuson,  Wabash  Club  Lake. 

Joplin,  Taylor  Sprtne  Branch. 

Kansas  City,  Bhie  Meadow 

Pond 

Falrmount 

Lake. 

Kearney,  Ludwig's  lake 

Lebanon,  South  £nd  Pond. . 

Marshall,  Stedem's  pond 

Mexico,  Burlington  Lake 

Neosho,  Hill's  pond 


Noel,  Perry's  ponds 

Oasis,  Fish  Lake 

RoUa,  Ehrlacher's  ponds. 

Lake  Frisco 

Mill  Creek 

South  Spring  Creek. . 


Springfield.  Wraden's  pond. 
'Tebbetts,  Klley's  pond 


Whidsor,  Lake  Sutherland 
Montana: 

Glendive,  Yellowstone  River 
New  Jersey: 
Lake  Hopatcong,  Lake  Ho- 

patcong 

New  Me.xico: 

Artesia,  Clark's  lake 

Porter's  pond 

Columbus,  Brooks's  pond 

Corona,  O'Neill's  pond 

Deming,  Foulks's  pond 

Harmony  Ranch 

Pond 

Gallup,  Hariano  Lake 

I^as  Vegas,  Chupainas  Pond . 


Rodeo,  Buckelow's  pond. 
"  •  nd 


.     rspond 
Smith's  pond . 

Roswell,  Clark's  pond , 

Haynes  Park  Lake. . 
Lea  Lake.. 


Spring  River  Lake, 
•raylors 


Taylors  Lake.. 
Tucumcari,  Cedar  Grove  Pond' . 
Cedar  Hill  Pond.!. 
New  York: 
Bingham  ton,  Chenango  River  I . 


5,000 
200 
200 
200 
200 
600 
200 
200 
200 
400 

500 

200 
200 
200 
200 
200 
400 
400 
400 
300 
200 
200 
200 
200 
200 

200 
500 

200 

800 
400 
200 
200 
600 
500 
800 
1,000 
200 
400 
500 
400 
100 
100 
400 

500 


2,000 

300 
300 
200 
200 
200 

200 
300 
200 
200 
200 
200 
60 
50 
150 
100 
50 
400 
400 

400 


North  Carolina: 

Apex,  Franks  Pond 

Gunt«9  Pond 

Hills'spond 

Benson.  Cow  Hire  Pond 

Brevard,  Lake  Brevard 

Carthage,  McNeill's  pond 

Clayton,  Ashley's  pond 

Gower'spond 

Coats,  Parrish's  pond 

Conway,  Britt's  p«id 

Elizabetbtown,  White  Lake. . 
Falson.  Panther  Creek  Park 

Pond 

Frankllnton,  Joyner's  pond. . . 
Hitchell'spond. 
TImberlake's 

pond 

Fremont,  Aycock  Pond 

Gibson,  Lake  View. 

Greensboro,  Little  Alamance 

Creek 

TroxlerPond.... 

White  Oak  Lake. 

Haw  River,  Josephine  Lake.. 

Lake  Lily 

Henderson,  Henderson  Pond. 
Souther  land's 

pond 

Hendersonville,  Nymphea 

Pond 

Hickory,  Hountain  Pond 

Knightdale,  Lake  Vema 

Lake  Toxaway,  Lake  Toxa- 


way. 
Lang^e] 


MHH^ey,  Augusta-Aiken  Pond 

Lenoir,  Glen  Serene  Pond 

Lincolnton,  McLoud's  pond. , 
LouisbuTK,  Jackson's  pond. . . . 
Lumber  Bridge,  Little  Marsh 

Pond 

Lumber  ton,  MoWllliams 

Pond 

Mebane,  Lake  Latham 

Newton,  Bridges's  pond 

Overhllb,  Overhills  Lake. ... 
Prhiceton,  Moccasin  Pond. . . 

Proximity,  Boone's  pond 

Raeford,  Beaver  Dam  Pond. 

Raleigh,  Crystal  Lake 

Lakewood  Park  Lake 

Steep  Hill  Pond 

Roanoke.  Chocoyotte  Creek. . 

Ronda,  Brook's  pond 

Redding^s  pond 

Smith's  pond 

Sanford,  Drane's  pond 

Smithfleld,  Stevens's  pond . . 
Spout  Sprmgs,  Deep  Water 

Pond 

Tryon,  Lockhart's  pond , 

Wake  Forest,  Jackson's  pond. 
Jones's  pond.. 
Lowry's  pond. . 

WendeU,  Lee  MUl  Pond 

North  Dakota: 

Addison,  Haple  River 

New  Salem,  Ugli's  pond 

Ohio: 

Akron,  Turkeyfoot  Lake 

Blacklk^C^diar  Creek 

Canton,  Foster's  pond 

Hoover's  pond 

Covington,  StillwaW  River. . 

Findlay.  White  Lake 

Girard,  WIUow  Pond 


200 
390 
500 
175 
300 
350 
375 
200 
175 
2D0 
450 

eoo 

200 
375 

375 
350 
750 

200 
400 
400 
200 
100 
1,075 

475 

400 
300 
390 

1,000 

1,000 

300 

150 

500 

500 

800 
400 
600 
1,390 
550 
20O 
400 
200 
900 
400 
500 
100 
100 
100 
90 
300 

90 
200 
200 
400 
375 
650 

300 
200 

210 
100 
100 
100 
300 
200 
100 
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Details  op  Distribution  of  Fish  and  Eoos,  Fiscal  Year  1915— Continued. 

8UN7ISH— Continued. 


Fry. 

Ffaigei^ 

lings, 

ywrffiis, 

and 
adults. 

South  Carolinar-Continued. 
Columbia,    Goodwin      Mill 
Pond 

aoo 

MesscnMmPond. 
Mill  Pond 

5oa 

300 

Ifoore'spond 

200 

Poore's  pond 

150 

Easley.  Smith's  pond 

200 

Engleslde.  Smitii's  pond 

200 

Enoree.  ifnoree  Rivw 

1,000 

QreenviUe,  Mountain  View 
Pond 

400 

Hartsville,  Segar's  pond 

300 

Honea  PathrWilllams's  pond 
Lanford,  Harmon's  pond 

200 
300 

LeesviUe,  Abie's  pond 

500 

MoBee,  MoBee  Lake 

300 

Newberry,  Hutehinaon'spond 
Pomaria,  Cannon  Creek  I^ke . 
Spartanburg,  Lawsons  Fork 

Pond 

Little  Chhiqua- 

pin  Pond 

100 
400 

100 

700 

S^in^eld ,  Ooodland  Swamp 

500 

Summerville,     Wlnningham 
Pond 

100 

TimmonsviUe,  Highland  Park 
Lake 

200 

Waterloo,  Cato's  pond 

500 

Winnsboro,  Owens  Pond 

300 

South  Dakota: 
Canning,  Elmhurst  Lake 

200 

Claremont,  Willow  Lake 

100 

Conde,  bn<lell's  pond 

100 

Mansfield,  Pastor's  pond 

100 

'  Person'slake 

100 

Menno,  Bfcjrseth's  pond 

100 

Onida,  Walnut  Grove  Pond . . 

100 

Pierre,  Lake  Medoka 

150 

Rockham ,  VolkmftT^  *s  po»»d . . 

100 

Summit,  Kose  Lake 

300 

WiTinw,  Axland's  i¥>nd . .  ^ , 

200 

Tennessee: 
Butler,  Holly  Spring  Pond. . . 

300 

Centerville,  Baird's  pond 

1,000 

Clarksville,  Red  River,  South 
Fork.... 

200 

Halls,  Chamber's  pond 

90 

Hickory  Valley,  Pabst's  pond. 
Johnson  City.  Watauga  River. 
Lewisburs.  Brown's  nond .... 



360 

2,000 

200 

Memphis,  Arnold's  pond ..... 

180 

Nashville.  Allev's  nond    

1,000 

Texas: 
Alnine.  Austin's  nond      

75 

Tippit'spond 

125 

AlvtM^.  Swalm's  nond    

50 

Annona,  English  Xake 

160 

100 

Axtell,  Cox  Farm  Lake 

200 

Bangs,  Snead's  pond 

100 

BasfitM),  Prah-ie  Lake 

40 

100 

Chambliss'spond . . . 

100 

Pond 

150 

150 

Brenham,  Brenham        Club 
Lake 

100 

Tieman's  pond 

100 

Bronson,    Polygoche   Creek, 
tributary  oH 

200 

Brown  wood.  Chib  Lake 

150 

Laguua        del 
Campo 

150 

Disposition. 


Ohio— Continued. 

Hamilton.  Lake  View  Pond . . 

Hebron.  Buckeye  Lake , 

Lockville,  Sycamore  Creek. . . , 

Pittsburg,  Flat  Lake 

Ravenna,  Crystal  Lake , 

St  Marys,  I^ke  St.  Marys 

Summerfleld,  Moore's  pond. . . 
Oklahoma: 

Duncan,  Albright's  pond 

DuckFond 

Hastings,  Waterworks  Pond.. 

Kiowa,  Rose's  pond 

Scrimgeone's  pond ... . 

Mangum,  Alta  Vista  Pond.... 

Marietta,  Peak  Pond 

Norman,  Hospital  Lake 

Oklahoma  Citv ,  Cut  Off  Lake . 

Quinlan,  Ballm's  pond 

Sapulpa,  Cream  Ridge  Pond . . 

Supply,  Irwin  l4ike 

Tangier,  Horse  Shoe  Lake 

Sand  Creek 

Texola,  Blair's  pond 

Howard's  pond. 

Whorton  Lake 

Welch,  Harlin's  pond 

Pennsylvania: 

Altoona,  Fred  Jacket  Pond . . . 

Bellnap,  Belhiap  Pond 

Brandymore,     Brandymore 

Eagles   Mere,'Eagies   Mere 

Lake 

Harmony,  Tracey's  pond 

Johnstown,      Quemahoning 
Lake 

Sugar  Run  Pond. 

Tub  Mill  Run.. 

WilmorePond. 
Jonestown,  Swatara  Creek. . 
Lancaster,  Conestoga  River. 
Lebanon,  Alberts  Mill  Pond 


Big  Dam  Creek.. 
Cold 


Cold  Brook  Pond. . 

Conewago  Lake 

Furnace  Creek 

Lights  Pond 

Little        Swatara 

Creek 

Oak  Grove  Creek. . . 

g,  FaustsPond 

PhoenixvlDe,  Valley  Creek . . . 
Reading,  Manatawny  Creek . . 
Schuylkill      River 

and  tributaries 

YeaeleysLake 

Rockmero,  Ali^heny  River. . 
South  Danville,     Echman's 

pond 

Sprine  City,  Stony  Creek.. . . , 
Scroudsburg.  Pickerel  Lake... 
Tionesta,  Allegheny  River  .. . 

Windber,  Young's  pond 

Porto  Rico: 

San  Juan.  Comerlo  Lake 

South  Carolina: 

Beldoc,  Fowke's  pond 

Doe  Pond.. 


Belton,  Hank's  pond  (A) 

Hank's  pond  (B) 

Blaney,  Heath's  pond 

Cassett,  Funderbunk's   mill 

pond 

Chesterfield ,  Jacks  Branch ... 
Clinton,  Young's  pond 


Fry. 


Finger- 


yearU 

and^ 

adults. 


400 
400 
200 
200 
500 
500 
100 

126 
125 
625 
100 
110 
220 
100 
125 
375 
50 
125 
220 
50 
50 
73 
74 
73 
100 

100 
150 

1.200 

975 
150 

400 
200 
200 
400 
540 
200 
100 
100 
100 
100 
540 
100 

200 
100 
ISO 
200 
2,100 

4,540 

2,000 

400 

60 
200 
400 
500 
100 

GOO 

200 
200 
100 
100 
300 

300 
200 
400 
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Details  of  Distribution  op  Fish  and  Eggs,  Fiscal  Ybar  1915— CJontiniied. 

SUNFISH-CoQtintwd. 


DispoBttloQ. 


Pry. 


Tens— GoAtinned. 

Brownwood,  Smith  Lake 

CaldweU,  Alford's  pond 

Elisabeth  Lake 

Calrert,  Davis's  pond 

Garthage,  Hull's  lake 

K.OQiice'8  lake 

Center,  Lane's  pond 

Cheetham,  Woodward's  pond. 
ClarkSTille,  Lake  Grant 

BtoutLake 

Como.  Qamblin'8  pond 

Cooledce.  Adam's  pond. 

CouplandtMuery  Lake 

Gro&ett,  Prannon  Lake 

Kennedy's  pond — 

Dallas,  Luok'spood 

HcCoy'spoiid. 

Denlson,  RandeU  Pond. 

Del  Rio,  Willow  Pond 

Dodd  City,  Alexander  Pond.. 
Fallbrrias,  Arcadia  Pood 

Bonita  Vista  P<»id 

Del  Monta  Lake... 

ElSaltoLake 

Esperansa  Pond . . 

LaBsperansa  Pood 

La  Mota  Pond 
Port  Worth,  Crest  Lake . . 
Pmitdale,  Randall's  lake. 

Gainesville,  Grade  Lake 

Girvin,  Perry  A  Baker's  pond 
Granger,  Smiths  Gin  Pond 
Grapeland,  Darsey's  lake . . 

Gum  Lake 

Grenville,  Rutherford's  pond 

Hedley.  Clark's  pond 

HeJdentmimer,  Btoklv'spond 

Edds^spond.- 

Pleasant  Pond 

Heoderaoo,  Baxter  Lake 

Bay  RevUo  Pcmd 

Beaver  Lake 

Griffith's  pond.... 

lAke  Cover 

LakeCrim 

Warren's  pond... 

Hubbard,  Aston  Pond 

Findley  Pond 

^  Hanuner's  pond 

Hood  Branch  Pond 

Norris  Branch  Pond 

Huntsville,  Fielder's  pond .... 

Jordy'spond 

Jefferson,  McDonald's  pond.. . 

Katy,  Joe  Eagle  Pond 

Kaufman,  Allen  Pond , 

Clear  Lake 

Com  Bell  Lake.... 

Lawson'spond.... 

Pyle'spond , 

Snow  Pond , 

Kerrville,  Duderstad's  pond. 

Kilgore,  Laird's  pond 

Lampasas,  Smitn'spond 

Leesburg,  Russell's  pond 

Willow  LSe 

Lockliart,  Thoene's  pond 

Longview,  Renfroe's  lake 

Lott,  Greener's  pond 

Storey's  pond 

Mabaok,  Cockerell  Gin  Pond 

Heam'spond 

Maria,  Colquitt's  pond 

Cottonwood  Pond 


Marshall,  Loughmoine  Lake. 
Mart,  East  Lake 


Finger- 
lines, 
yearltagB, 
and 
adults. 


375 
100 
100 
75 

aoo 

200 

400 

100 

200 

150 

150 

150 

40 

150 

150 

100 

50 

150 

76 

76 

50 

50 

50 

50 

50 

60 

100 

150 

250 

50 

150 

100 

150 

150 

200 

25 

100 

100 

100 

100 

100 

200 

100 

100 

100 

100 

200 

100 

200 

200 

200 

100 

100 

76 

50 

200 

200 

200 

200 

200 

200 

60 

150 

76 

100 

160 

40 

150 

100 

100 

100 

100 

76 

100 

75 

275 


DispositioQ. 


Texaa— Continued. 

Mexia,  Hughes's  pond 

Jones 's  pond 

Midk>th]an,  Bclew's  pond. . . . 

Milano,  Butts's  pond 

Mineola,  Brawner  Lake 

Butler  Lake 

Femdale  Lake 

FouseLake 

Rock  Falls  Lake 

Vance's  pond  (A)... 

Vance's  pond  (B) . . . 

Minenl  Wells,  Kearby's  pond 

Mount  Calm,  Rush  LcOce 

New  Boston,  Club  Lake 

Missildine's  pond . 

Ruff's  pond 

White's  pond 

Ncfw   Bfttonfels,   Guadalupe 

River 

Newsome,  Elwood  Club  Lake 

CBriflQ,  Carney  Lake 

Home  Lake 

OvertOD.  Lake  Marie 

Pasche.  North  P(Hid 

Phiehill,  Duran  &  Wylie's 

pond 

Pfttsborg,  Clement's  pond .... 

Darby's  lake 

Femdale        Club 

Lake 

Raveona,  Willow  Pond , 

Rosebud,  Wiegreffe's  pond . . 

Saginaw,  Wandry  Laice 

Sanderson,  Carter's  pond 

Savoy,  Brushy  Pond 

Shiner,  Miller's  pond 


Fry. 


Snyder,  Clements 's  pond 

Daniels's  pond 

Sulphur  Springs,  Thornton's 

pond 

Taylor,  Hargis's  pond 

Teague,  Bermuda  Pond 

Temple,  Lake  Polk 

Terrell,  Edwards's  pond , 

Howell's  pond 

Raley'spond 

Waters  Fond 

Tfaomdale,    Melde    Reserve 

Pond 

Timpson,  Bryan's  pond 

WniowLake 

Trinity,  Pope's  pond 

•Tyler,  Fullers  Lake 

Uvalde.  Flowers's j>ond 

Waco,  McCowans  Lake 

WHlis,  Smith's  ponds 

Wills  Pofait,  GIbbard'spond. 

Wilson  Lake 

Winnsboro,  Spring  Lake 

Virginia: 
Beaver  Dam,  Haw  Buck  Pond 
Bedford  City.  Thomas's  pond 
Blackstone,  Adams's  pond . . . 

BrodDuax,  Moseley 's  pond 

FarmvUle,  Miller's  pond 

Keysville,  MekerenCreek 

Tugrle'spond 

Watkins's  pond ... 
Meadow,     Rosecrest     Farm 

Pond 

Richmond,  Cottrell's  pond . . . 
Soldiers      Home 

Pond 

Stoney     Creek,     Nottaway 

River 

Suffolk,  Norfleet  Mill  Pcmd. . 


Flnger- 


and 
adults. 


140 
150 
50 
100 
150 
150 
150 
150 
150 
150 
150 
150 
200 
150 
150 
150 
150 

100 
300 
100 
100 
150 
100 

150 
200 
150 

300 
76 
100 
05 
150 
325 
100 
150 
76 

100 
100 
50 
200 
200 
200 
200 
200 

100 
200 
200 
100 
50 
50 
100 
200 
200 
100 
150 

200 
200 
200 
200 
150 
300 
800 
200 

200 
200 

100 

1,650 
400 
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Details  of  Distribution  op  Fish  and  Boos,  Fiscal  Year  1915 — Continued. 

SUNFISH-Contixmed. 


Dispositicai. 

Fry. 

Flnger- 

y«^8, 

and 

adults. 

Disposition. 

Fry. 

Finger- 

lin|s, 

yw^lgs, 

and 
adults. 

l^ingina,  Eldridge's  pond 

160 

800 
fiOO 

2,100 

1,100 

800 

100 

100 

100 

i,aoo 

1,800 
200 
200 
100 

Wisconsin: 
Butternut,  Butternut  Creek . . 

050 

WytEev^e,  Reec(  Creek,South 

Rabbit  Creek.... 

450 

Pork .' 

Slimms  Lake 

500 

Tatm  Run 

Snores  Lake 

500 

West  VirgiDJa: 

Colfikx,  Lake  Colfax 

400 

Berkel^     Sprinss.     Sleepy 

Frederic,  Dkmond  Lake 

800 

l4i  Crosse,  Coimaii  Pnnd 

400 

ClarksbuK.  Bristol  Pond 

'  French  Lake .  ... 

3,000 
372,500 

Orafton ,  "flbree  Fork  Run 

Mississippi  River.. 

Jiininr,  Tslnnd  Pond 

Rice  Lake 

3,000 
1,000 
1,000 

Liverpool,  Beer  Lick  Pond . . . 

Swift  Creek 

Long   Run,    Middle  Island 

ZeislersLake.. 

Creek.  Meat  House  Fork 

Lynzvllle,  Mississippi  River.. 

400,000 
4,000 

Martinsburg,  Opequon  Credc . 

Onalaska,  Black  River 

Totala 

Oral,  Oral  Pond 

135,000 

2,799,766 

Spencer,  Brannon's  pond 

Walkersville,  Spaur^s  pond . . . 

PIKE  AND  PICKEREL. 


Iowa: 
Bellevne.  Mississippi  River. . . 

1,870 
1,100 
6,376 

Wisconsin: 
La  Crosse,  Mississippi  River . . 

79,500 

North  kcOregor,'ll£ississippi 
River 

Total 

87,840 

Minnesota: 
Homer,  Mississippi  River 

PIKE  PERCH. 


Disposition. 


Fry. 


Connecticut: 

Hop  River,  Columbia  Lake 

Terryville,  Long  Marsh  Pond 

Illinois: 

Chioego,  State  fish  oommissfon 

Havana,  State  fish  oommissioa 

Meredoste,  Meredosia  Bay 

NapierviuiB,  South  Quarry  Pond 

Indiana: 

Columbia  City,  State  fish  oommissfon 

Columbus,  white  River  and  tributaries 

ConnersviUe,  Village  Creek 

Whitewater  River 

Whitewater  River,  Nolans  Fork. 
Williams  Creek.... 

Elkhart,  Indiana  Lake 

Hamilton,  Fish  Lake 

Indianapolis.  White  River 

Leesburg,  Tippecanoe  Lake 

Middlebory,  East  Lake 

Iowa: 

AdelpW-AdelphiLake 

Clear  Lake,  Clear  Lake. . 


7,000,000 
8,000,000 


3,000,000 
2,000,000 


Cresoo,  Upper  Iowa  River. 
Iowa  Falls,  Iowa  River. 


wwwa  City,  Lime  Creek 

^       Rocklord,  Spring  Pond 

Spirit  Lake,  State  fish  oommissfon 

Kentucky: 

Ashland,  Cumberland  River 

Cornettsville,  Big  Leatherwood  Cnek. 

Farmers,  Cumberland  River 

Lexington,  Cumberland  River 

Olive  Hill,  Ctunberland  River 

Williamsburg,  Cumberland  River 


8,000,000 


600,000 
500,000 


100,000 
200,000 


200,000 
1,000,000 
400,000 
200,000 
500,000 
500,000 
1,000,000 
800,000 
500,000 

300,000 
550,000 
300,000 
200,000 
550,000 
300,000 


4,500,000 
300,000 
600,000 

2,000,000 
600,000 
400,000 


a  Lost  in  transit,  2,175  flngerlings. 
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Details  op  Distmbution  op  Fish  and  Egos,  Fiscal  YxAJt  191&— Continued. 
PIKE  PBBCH— Ckuttooed. 


Disposition. 


Fry. 


Maryland: 

Hancock.  Potomac  River 

Rock  Hall,  Farley  Pond 

Massachusetts  i 

Greenfield,  Oonnecticut  River. . . . 

PeohealPond 

Power  Station  Pond. 
Palmer,  State  fish  commission. . . 

Waltham,  Cbarles  River 

ICtehiean: 

Alpena,  Long  Lake 

Belle  Isle  Park,  Detroit  River. . . . 

Caseville.  Saginaw  Bay 

Charlevoix,  Harwoods  Lakes 

NolandsLake 

Clyde,  Snyder's  lake 

Detroit.  State  fish  commission. . . 

FarwelL  Minnow  Lake. 

Otter  Lake 

Fremont,  Fremont  Lake 

Martins  Lake 

Third  Lake 

Jackson,  Finton's  lake 

Kawkawlin,  Kawkawlin  River. . 

Oscoda,  Van  Etten  River 

Rose  Center,  Bennett  Lake 

OreenLake 

Sanford,  Ttttabawassee  River. . . . 

Traverse  City,  Twin  Lake 

Turtle,  Clover  Leaf  Lake 

Walled  Lake,  WaUed  Lake 

Yorkville,  QuU  Lake 

Minnesota: 

Bemidji,  Lake  Bemidji 

Chisolm,  Dewey  Lake 

Island  Lake 

Long  Lake 

McCormick  Lake 

Shannon  Lake 

Shoepaok  Lake 

Duluth,  Cook  Lake 

Horse  Shoe  Lake. 


16,000,000 


35,400,000 


Harmony,  Upper  Iowa  River. 
Hokah,  Minnesota  Lake. . 


Homer,  MississiDpi  River 

Jenkins.  Whiteilsn  Lake 

Lakefleld,  Heron  Lake 

Lengby,  Spring  Lake 

Tamarack,  Sandy  Lake 

Turtle  Lake 

Nebraska: 

Qretna,  State  fish  commissfon 

New  Hampshire: 

Concord,  Contoooook  River 

New  York: 

Amsterdam,  Galway  Lake 

Binghamton,  Chenango  River 

Susquehanna  River 

Cambridge,  Hedges  Lake 

Lake  Lauderdale 

Carleton  Island,  St.  Lawrence  River. . . 

Colliers,  Goodyear  Lake 

Fox  Island,  Lake  Ontario 

Gansevoort,  Pine  Lake 

Grass  Boy,  St.  Lawrence  River 

Hudson,  Lake  Charlotte 

Mud  Creek,  Lake  Ontarfo 

New  Paltz,  Bonticoe  Lake 

New  York  City,  New  York  Aquarium. 

Parish.  St.  Marys  Lake 

Port  Henry,  Lake  Champlain 

Port  Jervis.  Little  Pond 

Portland viile.  Susqu^ianna  Lake 

Riverside,  Schroon  Lake 

Schenectady,  Mohawk  River 

Wayland,  Loon  Lake : 

Youngstown,  Niagara  River 


2,000,000 


500,000 


1,000,000 
100,000 

soe,ooo 

300,000 

a«),ooo 


900,000 

800,000 
1,250,000 
3,000,000 
400,000 
400,000 
400,000 


400,000 
400,000 
500,000 
400,000 
400,000 
200,000 
500,000 
200,000 
200,000 
400,000 
500,000 
400,000 
260,010 
800,000 
500,000 

800,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
200,000 
300,000 

aSO 

200,000 

a  248 

400,000 

aOO 
150,000 
100,000 
150,000 


300,000 

500,000 

400,000 

600,000 

300,000 

300,000 

7,000,000 

1,000,000 

7,000,000 

400,000 

7,000,000 

500,000 

10,400,000 

400,000 


600,000 
800,000 
600.000^ 

500,000 
1,000,000 

600,000 
1,000,000 

800,000 


a  Adults. 
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Details  op  Distribution  op  Fish  and  Eggs,  Fiscal  Year  1915 — Continued. 
PIKE  PERCH— Continued. 


Disposition. 


Eggs. 


Fry. 


North  Dakota: 

Devils  Lake,  Devils  Lake 

Sweetwater  Lake 

Glen  Ullln.  Curlew  Creek 

St.  John,  State  fish  commission 

Turtle  Lake,  Crooked  Lake 

Valley  City,  Sheyenne  River 

White  Earth,  Smeshak  Lake 

Ohto: 

Catawba  Island,  Lake  Erie 

Cecil,  Maumee  River 

Isle  St.  George,  Lake  Erie 

Kellys  Island,  Lake  Erie 

Portsmouth,  Brush  Creek 

Little  Scioto  River. . . 

Putrin  Bay,  Lake  Erie 

State  fish  commission. 

Russells  Point,  Indian  Lake 

Zoar,  Tuscarawas  River 

Pennsylvania: 

Cherry  Tree,  Cush  Cushion  Creek. . 

Jersey  Shore,  Pine  Creek 

Millerstown,  Juniata  River 

MiU  HalL  Axe  Factory  Pond 


2,000,000 


5,000,000 


0*7,450,000 


Muncy,  Susquehanna  River. 
New  Milford,  Middle  Lake. . . 


Oaks,  Skipback  Creek. 
Stoyestown,  Quemahoning  Lake 

Oarksville,  Red  River,  West  Fork. 
Vermont: 

Bennington,  Barber  Pond 

Lake  Hancock 

Woodford  City  Pond. . 

Boltonville,  Tickleneok  Pond 

Brandon,  Hickum  Pond 

High  Pond 

Lake  Hortonia 

Burl^gton,  Lake  Champlain 

Bast  HighKBte,  Lake  Carmi 

Enosburg  Falls,  Lake  Carmi 

Essex  Junction.  Winooskl  River 

F^lee,  Lake  Mercy 

Ferrisburg,  Little  water  Creek 

Hardwick,  Lake  Greenwood 

Johnson,  South  Pond 

Ludlow,  Woodward  Pond 

Lyndonville,  Bean  Pond 

ldlton,LamoUle  River 

Montpelier,  Berlhi  Pond 

Nelson  Pond 

Morrisville.  Lake  Lamoille 

Newport,  Fensioners  Pond 

North  Bennington,  Lake  Paran 

North  Ferrisburg,  Cedar  Lake 

Rutland,  Meadow  Lake 

St.  Albans,  St.  Albans  Bay 

Swanton,  LakeChanuDlain.; 

Missisquoi  River 

Thompson  Point,  Louis  Creek 

Vergennes,  Otter  Creek 

Wallingford,  Elfln  Lake 

West  Swanton,  Lake  Champlafai 

Wolcott,  Wdoott  Pond 

Vir^Ia: 

iBylesbjr,  New  River 

Clifton  Forge,  Pike  Pond 

Wythevllle,  Reed  Creek 

Wisconsin: 

Bloomer,  Cornell  Lake 

Centuria,  Balsam  Lake 

Bass  Lake 

Big  Lake 

Deer  Lake 

Loveless  Lake 

Poplar  Lake 

Sand  Lake 

Gordon,  Ox  Lake 


400,000 
100,000 
100,000 


200,000 
400,000 
300,000 

10,000,000 
500,000 

10,000,000 

13,000,000 
300,000 
300,000 

10,000,000 


500,000 
300,000 

300,000 
1,000,000 
500,000 
500,000 
500,000 
500,000 
300,000 
400,000 

500,000 

200,000 

300,000 

300,000 

500,000 

300,000 

400,000 

500,000 

64,800,000 

500,000 

600,000 

600,000 

500,000 

700,000 

600,000 

300,000 

300,000 

500,000 

1,800,000 

400,000 

300,000 

500,000 

30»,000 

300,000 

500,000 

500,000 

4,800,000 

31,500,000 

9,200,000 

1,900,000 

1,700,000 

300,000 

17,600,000 

500,000 

2,000,000 
400,000 
300)000 

500,000 
50,000 
50,000 
50,000 
50,000 
50,000 
50,000 
50,000 

200,000 
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Details  of  Distribution  of  Fish  and  Eqqs,  Fiscal  Yeab  191&— Continued. 


PIKE  PERCH-Coatinued. 


DiBposition. 


EoB. 


Fry. 


Wifloonsln— Continued. 

Hayward,  Bass  Lake 

BergerLake 

Chief  Lake 

Crane  Lake 

Fiflh  Tnp  Lake. 
Gordon  Lake 


'ReUles. 


tee. 


HUlsboro, 
La  Crosse, 
HenomaQi 


Stump  Pond.. 
New  Anbum,  Long  Lake. . 

Rice  Lake,  Bear  Lake 

Birch  Lake 

Cedar  Lake 

DeiULake 

Ohider  Lake. . . 
Hemlock  Lake. 
HeuriohLake.. 
Knudson  Lake. 
HcotanisLake. 

Moon  Lake 

Mud  Lake 

Pepper  Lake... 
Prairie  Lake... 

Sparta,  Baoon  Pond 

Leon  liilU  Pond... 

Newton  Pond 

MoCqv  Pond. 


.Stone  Lake,  Sissabagama  Lake. 
Tomahawk,  Bass  Lake 


Crystal  Lake. 

Lake  Clara 

Muskalonge  Lake. 

Mystic  L^e 

Rloe  River 

Rood  Lake 

Somo  Lake 

Somo  River 

Spirit  Lake 

Spirit  River 

Tomahawk  River. 

Wisconsin  River.. 

Wausan,  Lake  Wausau 

Winchester,  Turtle  Lake 

Winter,  Island  Lake 


100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
200,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
1,800,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
150,000 
100,000 

50,000 
100,000 

00,000 

iao,ooo 

120,000 
00,000 
60,000 
120,000 
120,000 
00,000 
60,000 
120,000 
60,000 
60,000 
60,000 
240,000 
300,000 
200,000 


Total  a  rv 


326,350,000     282,820,383 


a  Lost  in  transit,  300,000  fry. 
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Dbtails  or  Distribution  of  Fish  and  Eqgs,  Fiscal  Ybar  1915 — Continued. 

YELLOW  PERCH. 


isouider,  uoaa  lako 

Welsnham  Lake 

Connecticut: 

Bethel.  Chestnut  Ridge  Pond 

Bristol,  Old  Pond 

Pine  Lake 

Oeoreia: 

Cold  Springs,  Cold  Springs  Brook... 
niinois: 

Freeport,  Yellow  Creek 

Nokomis,  Taylor's  pond 

Savanna,  Sand  Slough 

Iowa: 

Bellevue.  MissisBippi  River 

Mason  City,  Lime  Creek 

North  HcOregor,  MissisBippi  River. 


Bremen,  Lake  of  the  Woods 

Elkhart,  Boot  Lake 

Simonton  Lake 

Kentucky: 

Lexington,  Bowyer'spond 

LakeEllersUe 

Louisville,  LakeLansdown 

Morehead,  Garten  Lake 

Mount  Sterling,  Baird  Pond 

LakeBoeie 

McCormick  Pond 

Scobee's  pond 

Spratt'spond 

Stale  Creek 

Versailles,  Lewis's  pond 

Maryland: 

Aoookeek  Creek.  Potomac  River 

Bryans  Point,  Piscataway  Creek 

Potomac  River 

Swan  Creek 

Cumberland,  Fifteen  MUe  Creek 

Flintstone  Creek 

Rocky  Om>  Creek 

Wills  Creek 

Elk  River,  Chesapeake  Bay 

Green  Bank,  Snsouehanna  River 

Havre  de  Grace,  Chesapeake  Bay 

Spesutie  Narrows 

Susquehanna  River.. 

Swan  Creek 

McDanlel,  Lovers  Cove  Creek 

Perrymans,  Romney  Creek 

Riverdale,Porton'spand 

Tolchester,  Herring  Lake 

Town  Point,  Bohemia  River 

Massachusetts : 

Fahnouth,  Spectacle  Pond 

Foxboro,  Sunset  Lake 

Palmer,  State  fish  commission 

Minnesota: 

Homer,  Mississippi  River 

MississipDi: 

Aberdeen,  Trinity  Creek 

McComb,  Tangipahoa  Creek 

Oxford,  Hodges's  pond 

West  Point,  MUler  Lake 

Titus's  pond 

Missouri: 

Ferguson,  Club  Lake 

Marceline,  Santa  Fe  Club  Lake 

Montana: 

Glendive,  Yellowstone  River 

New  Jersey: 

Hackettstown,  State  fish  commission . 

Mountain  Lake,  Mountain  Lake 

WiklwoodLake 

Sussex,  Lake  Pochunk 


10,000,000 


8,000,000 


250,000 


■ 


500,000 
500,000 
500,000 


ISO 
160 

600 
600 
600 

75 

800 

150 

2,500 

19,500 

80 

13,400 

800 

200 
200 

75 
160 

75 
850 
100 
280 
100 
100 
100 
200 

75 


600 
600 


35,512 

300 
650 
100 
200 
150 

160 
160 

500 
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Dbtails  of  Distbibution  of  Fish  and  Eqob^  Fiscal  Year  1915 — Oontiuned. 


YELLOW  PBRCH-~Coot]nued. 


Dl^NMition. 


BW». 


Fry. 


yearlings, 
and  adults. 


New  Mexico: 

Artesia,  Clark's  lake 

Carlsbad,  Pecos  River 

Las  Vegas,  Asvlum  Lake 

Santa  Rosa,  Hidden  Lake 

Lake  de  Agua  Negra 

Swan  Lake 

New  York: 

Addison,  Canisteo  River 

New  York  City,  New  York  Aquarium 

North  Carolina: 

Overhills,  Overhills  Lake 

Taylorsvflle,  Adams's  pond 

Ohio: 

Lima,  McBeth  Lake 

Ravenna,  Muzzle  Lake 

Pennsylvania: 

Altoona,  Ant  Hill  Pond 

Beech  Creek,  Bald  Eagle  Creek 

Beech  Creek 

Denver,  Hefl's  pond 

Muddy  Creek 

Frankstown,  Juniata  River,  Frankstown  Branch. 

Johnstown,  Quemahoning  Lake 

Kinport,  Stiffles  Run 

Lansdale,  Spring  Lakes 

Rockmere,  Alleghanv  River 

Rowland,  Lake  Teea.yuscung 

Wescolang  Lake 

Susquehanna,  Quaker  Lake 

Silver  Lake 

Telford.  Ferkiomen  Creek,  branches  of. 

South  Carolina: 

Columbia,  Hillcrest  Lake 

Greenville,  Piney  Mountain  Lake 

South  Dakota: 

Murdo,  Murdo  Dam 

Tennessee: 

Cedar  Hill,  Red  River.  Sulphur  Fork 

St.  Bethlehem,  Red  River,  West  Fork 

Vermont: 

Boltonvllle,  TIckleneck  Pond 

Hydevllle,  Lake  Bomoseen 

Mlddlebury,  Otter  River 

North  Ferrisburg,  Cedar  Lake 

Richford,  Missisquoi  River 

St.  Johnsbury,  Chandler  Pond 

Joes  Pond 

Wells  River,  Wells  River 

Virginia: 

Alberta^Wayqua  Creek  Pond 

Bryans  Point,  Dogue  Creek 

Little  Hunting  Creek,  Little  Hunting  Creek 

Mount  Vernon,  Potomac  River 

Pohlck  Creek,  Pohick  Creek 

West  Virginia: 

Clarksburg,  West  Fork  River 

Shinnston,  BIngamon  Creek 

Wisconsin: 

La  Crosse,  Rice  Lake 


1,000,000 


200,000 
400,000 
fiOO.OOO 
400,000 


100,000 


000,000 
600,000 
500,000 


Total. 


19,000,000 


500,000 
1,000,000 


6,997,000 
26,262,000 
12,199,000 
12,917,000 


195,267,000 


200 
100 
70 
46 
47 
47 

300 


260 

50 


200 


150 
250 


100 


150 
200 
200 


150 
100 

100 

150 
225 

1,000 
280 
500 


2,000 
13,200 
2,500 

150 


600 
150 


200 


104,287 


STRIPED  BASS. 


Disposition. 


Fry. 


North  Carolina: 

Weldon,  Roanoke  River. . 


8,594,500 
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Details  op  Distkibution  of  Fish  and  Egos,  Fiscal  Year  1916 — Continued. 

WHITE  PBRCH. 


Disposition. 


Eggs. 


Fry. 


Coiviectlout: 

Bethel,  Chestnut  Ridge  Pond 

New  Ganattn,  Lake  SisroTit 

Maine: 

Brooks,  Passagassawaokeag  Lake 

Randall  Lake 

Norway,  Lake  Kewayden 

VlMdnlaLake 

Wesoott,  LltOeOssipee  Lake. 

Maryland: 

Battery.  Chesapeake  Bay 

HaTre  de  Chaee,  North  East  Rirer — 

Queenstown,  Queenstown  Creek 

Ronrney  Creek,  Romney  Creek 

Swan  Creek,  Swan  Creek 

Massachnsetts: 

Clinton,  Wanshacom  Lake 

West  Pond 

Danveis  Jnnotion.  Cleai^'s  pond 

Gloucester,  Mill  Pond 

Oroton,  Knopps  Pond 

New  Bedford,  Noqtioxhoke  Lake 

Newtonyiile,  BuUough's  pond 

North  Grafton,  Goddard  Pond 

Palmer,  Forest  Lake 

State  fish  oonunlssion 

South  Chelmsford,  Baptist  Pond 

Stm River,  BarreHttlPond 

New  Hampshire: 

BristoL  Newfdnnd  Lake 

Canobie  Lake,  Corbett  Pond 

Concord,  Contoooook  River 

Meredith,  Lake  Whmepesaukee 

Weirs,  Lake  Whm^Msaukee 

New  Jersey: 

Andover  Jonctlon,  Colifls  Lake 

Hackettstown,  State  fish  commission.. 

Middletown,  Hosfbrd'spond 

Mount  Tabor,  Mount  Tabor  Lake 

New  York: 

Altamont,  Thompson  Lake 

BanksvUle,  Lake  Waccabue 

Trinity  Lake 

Newbuigh,  Orange  Lake 

North  Carolfiia: 

Edenton,  Albemarle  Sound 

Lake  Tozaway,  Lake  Toxaway 

Rhode  Island: 

Woonsocket,  Sneechoonnett  Pond 

Vennont: 

Lakeside,  Groton  Pond 


Total. 


13,000,000 


4,850,000 


200,000 
200,000 

400,000 
800,000 
300,000 
900,000 
600,000 

128,980,000 

10,000,000 

400,000 

600,000 

3,000,000 

400,000 
400,000 
200,000 
400,000 
600,000 
400,000 
200,000 
200,000 
200,000 


600,000 
400,000 

1,600,000 
400,000 
200,000 
500,000 
500,000 

400,000 


200,000 
400,000 

300,000 
400,000 
400,000 
400,006 

4,500,000 
800,000 

200,000 

400,000 


17,860,000 


161,980,000 


WHITE  BASS. 


Disposition. 


Iowa: 

Belleviie,  Mississippi  River. 
Minnesota: 

Homer,  Mississippi  River. . . . 


Total. 


Finger- 
lings. 


1,325 
1,500 


2,825 
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Details  op  Distribution  op  Fish  and  Egos,  Fiscal  Year  1915 — OontiDued. 

YBLLOW  BASS. 


Disposition. 


Finger- 
lines  and 
aaults. 


Iowa: 

ICancbester,  Maquoketa  River. 
Illinois: 

Meredosia,  Meredosia  Bay 

Kentucky: 

Winchester,  Wheeler  Lake. . . . 

Total 


25 

15 

380 


420 


COD. 


Disposition.  Fry. 


Maine: 

Boothbay  Harbor,  Boothbay  Harbor  13, 992, 000 

Lineklns  Bay. . . .  1,190,000 

Bristol,  Atlantic  Ocean 1,860,000 

Johns  Bay 1,528,000 

Phippsburg.  Casco  Bay 3,271,000 

Massachusetts: 

Barnstable^  Vineyard  Sound 3,553,000 

Beverly,  Massachusetts  Bay 3, 270, 000 

Cottage  City.  Nantucket  Sound 13, 408, 000 

Edgartown,  Nantucket  Sound 3, 282, 000 

Falmouth,  Nantucket  Sound 9,495,000 

Vineyard  Sound 27,003,000 


Disposition. 


Massachusetts— Continued. 
OkHicester,  Atlantic  Ocean.. 

Ipswich  Bay 

Oosnokl,  Butzards  Bay 

Vineyard  Sound. . . 
Marblehead,  Massachusetts  1 
RockpoH,  Atlantic  Ocean. . . 

Ipswich  Bay 

Tisbury,  Nantucket  Sound.. 
Woods  Hole,  Eel  P«mL 


Fry. 


23,080,000 
3,530,000 
17,569,000 
86,579,000 
5,870,000 
14,700,000 
19,830,000 
4,340,000 
2,603,000 


Total. 


260,133,000 


POLLOCK. 


Massachusetts: 
Beverly,  Massachusetts  Bay.... 
Gloucester,  Atlantic  Ocean 

Ipswich  Bay 

Massachusetts  Bay. 
Manchester,  Massachusetts  Bay 


67,710,000 
160,850,000 
16,100,000 
7,740,000 
20,110,000 


Massachusetts— Continued. 
Marblehead,  Massachusetts 
Rockport,  Atlantic  Ocean.. 
Ipswich  Bay 

Total 


67,350,000 
113,480,000 
47,390,000 


500,730,000 


MACKEREL. 


Massachusetts: 
Falmouth,  Vineyard  Sound — 

Goenoki,  vinevard  Sound 

Manchester,  Massachusetts  Bay 


HADDOCK. 


Maine: 

Boothbay  Harbor,  Boothbay  Harbor 
Massachusetts: 

Beverly.  Massachusetts  Bay 

Okmoester,  Atlantic  Ocean 

Ipswich  Bay 


974,000 

970,000 
13,080,000 
3,260,000 


Massachusetts— Continued. 
Marblehead,  Massachusetts  Bay 
Rockport,  Ipswich  Bay 

Total 


4,580,000 
3,950,000 


26,814,000 
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FLATFISH. 


Dispositiaii. 

Fry. 

Disposition. 

Fry. 

Maine: 

Boothtwy,  Sheepacot  River 

Boothbay  Harbor,  Boothbay    Har- 
bor  

41,552,000 

210,054,000 
14,968,000 
75,464,000 
6,188,000 
46,373,000 

00 
3            00 
2            00 
i            00 

171            00 

'            00 

00 

8            00 

1             00 

Massachusetts— Continued. 
Gosnold.  BuiM^rdfl  Bay  

20,378,000 
29,002,000 
67,750,000 
9,900,000 

28,000,000 
34,743,000 
23,826,000 
33,019,000 
13,000,000 
152,464,000 
36,896,000 

70,000,000 

Hadley  Harbor 

vineyard  Sound 

TownsendOat... 

East  Boothbay,  Llnekins  Bay 

Soathport,  Ebenoook  Harbor 

TowBseiid  Gut 

Manchester,  Ifassachusetts  Bay 

Provincetown,  Provlncetown  Har- 
bor  

Quissett,  Quissett  Harbor 

Massachusetts: 

Tisbiuy ,  Nantucket  Sound 

Beverly,  Massachusetts  Bay 

Cottage  City.  Nantuclcet  Sound 

Edgartown,  Nantucket  Sound 

Faunouth,  Deacons  Pond  Harbor.. . 

Waquoit.  Waquoit  Harbor 

Woods  Hole,  Eel  Pond 

Great  Harbor 

Little  Harbor 

'  Nantucket  Sound 

Vineyard  Sound 

Rhode  Island: 
Wlckford,  Wickford  Harbor 

Gloooester,  Annisquam  Elver 

Gloucester  Harbor 

Total 

1,294,156,000 

Ipswich  Bay 

TAUTOG. 


DisposiUon. 

Fry. 

Massachusetts: 

Woods  Hole,  Great  Harbor 

285,000 
321,000 

'  VhiAyBTd  Rnim^l         

Total 

606,000 

LOBSTER. 


Disposition. 


Maine: 

Bass  Harbor,  BUie  Hill  Bay 

Biddeford,  Wood  Island  Harbor 

Boothbay  Harbor,  Boothbay    Har- 
bor  

LinekinsBay.... 

Bristol,  New  Harbor 

Bucks  Harbor,  Starboard  Creek  Har- 
bor  

Cape  Porpoise,  Cape  Porpoise  Har- 
bor  J- 

Cranberry  Isle,  Frenchmans  Bay..., 

Cushing.  Pleasant  Point  Gut , 

Eastport,  Eastport  Harbor 

Falmoath,  Casco  Bay 

Friendship,  Friendship  Bay 

Georgetown,  Fire  Island  Harbor 

Gouldsborough,  Dyers  Bay. 

Prospect  Harbor .. , 

Jonesport,  Cape  Split  Harbor 

Kennebunk     Pomt,     Kennebunk 

Harbor 

Kittery,  Pepperell  Cove 

North  Haven,  North  Haven  Thor- 

'     ooghfare , 

Penobscot  Bay 

Ogunquet,  Perkins  Cove 

Phippsburg,  Casco  Bay 

Portund,  Peaks  Island  Roads 

Portland  Harbor , 

Robbhiston.  St.  Croix  River 

Rockland,  Rockland  Bay 

Rockport,  Rockport  Harbor 


Fi 


3,000,000 
2,000,000 

10,800,000 
2,000,000 
5,000,000 

2,500,000 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

3,000,000 
5,000,000 

2,000,000 

1,000,000 

2,000,000 

4,000,000 

3,000,000 

4,000,000 

500,000 

14,000,000 

10,000,000 


Rogue  Bluff,  Pond  Cove 

St.  Chebeague,  Chandlers  Bay 

Sebasco.  Casco  Bay 

South  Hancock,  Eastern  Bay 

Southi)ort,  Cape  Newagon  Harbor . . . 

Ebenoook  Harbor 

Pig  Cove 

South  Thomaston,  Owls  Head  Bay  . 

Stockton  Springs,  Stockton  Springs 
Bay , 

Stonmgton,  Deer  Island  Harbor 

Swan  Island,  Penobscot  Bay 

Thomaston,  Seal  Harbor 

Vinehaven,  Vinehaven  Harbor 

York  Harbor,  York  Harbor 

Massachusetts: 

Gloucester,  Atlantic  Ocean 

Ipswich  Bay , 

Manchester,  Massachusetts  Bay 

New  Hampshire: 

Little  Harbor,  Little  Harbor 

Portsmouth,  Portsmouth  Harbor.... 
New  Jersey: 

Capo  May,  Atlantic  Ocean 

Wasnlngton: 

Anacortes,  Anacortes  Harbor 

Deer  Harbor 

Japan: 

Applicant , 

Total^ :... 


5,000,000 
3,000,000 
3,000,000 
14,000,000 
3,000,000 
3,000,000 
1,000,000 
500,000 

3,000,000 
2,000,000 
5,500,000 
4,000,000 
20,000,000 
4,000,000 

300,000 
270,000 
300,000 

4,000,000 
3,500,000 

«175 

al,604 
01,900 

a  100 


194,673,779 


a  Adults. 

86497°— 17 15 


ft  Lost  in  transit,  2,421  adults. 
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FRB8H-WATBR  MaSfiBL  PROPAGATIOH. 

The  propagation  of  fresh-watet  pearl  mussels  is  pursued  in  con- 
nection with  the  Fairport,  Iowa,  Biological  Station,  with  field  parties 
working  in  several  places  in  the  Mississippi  Basin. 

A  steady  increase  in  the  number  of  mussels  distributed  has  marked 
the  progress  of  the  work  since  the  beginning  of  the  practical  opera- 
tions five  years  ago.  During  the  fiscal  year  1915,  344,655,260  glo- 
chidia,  or  larval  mussels,  were  planted  in  the  public  waters,  repre- 
senting an  increase  of  about  50  per  cent  over  the  output  of  the  pre- 
ceding year. 

Incidental  to  these  operations  207,919  fish  were  used,  of  which 
47,733  fishes  were  rescued  froiti  landlocked  ponds  in  the  overflowed 
lands  wid  returned  to  the  rivers.  More  than  two-thirds  of  the 
fishes  rescued  in  these  operations  were  adult  food  fishes. 

The  following  table  gives  the  number  of  each  species  of  mussel 
planted,  and  the  locality  in  which  the  fish  infected  with  them  were 
planted: 

Mussel  PROPAQATtoN,  Fiscal  Year  Ending  June  30,  1915. 
PoinU  of  depotit  and  species  of  glochidia  used  for  infection. 


Speoi«e. 

Mississippi 
River,  Fair- 
I)ort,Iow8. 

Lake 

WMMsh 

River, 

Vincennee, 

Ind. 

River, 

Black 
Rock,  Ark., 
andsoatfa. 

White 

River, 

Newport, 

Ark.,  and 

vicinity. 

Total. 

com) 

6,206,300 

111,643,100 

1,062,000 

17,265,900 

3,763,860 
2,436,600 

71,500 

2,701,700 

8,906,000 

172,626,000 

138,256,400 

17,255,900 

5,099,960 
2,436,600 

71,500 

Miinket  iUmpsUia  Itgamen^ 
tina) :. 

9,475,000 

26,175,500 

25,833,300 

LakB  Pepin  mucket  (Lamp- 
aHitliUeold) 

137,104,400 

Blaek  sandndieU  iLampsilia 
recta) 

Tellow  dand-aheU  iLampHlit 

502,800 

743,800 

BntteriSv  (PtagMa  iecurii) 

Piinple-beck  (QiMuirula  jnutu- 

' 

. 

Total 

142,438,760 

139,806,100 

0,475,000 

26,768,300 

26,  on,  100 

344,655,260 
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nSH  PONDS  ON  FAFMS. 


Bj  BpB|»T  S.  tfoHvaQN  ai^d  M.  F.  SrAFumm^ 


DfTRODUCnOlf. 

The  propagation  of  fish  on  farms  in  artificially  constructed  ponds 
or  in  natural  ponds  of  limited  area  is  perfectly  feasible;  and  with 
proper  management  such  ponds  will  afford  a  convenient  and  economi- 
cal food  supply  that  will  justify  the  expense  of  their  construction  or 
preparation  and  maintenance.- 

Tt  is  the  purpose  of  this  report  to  point  out  briefly  the  essential 
features  to  be  considered  in  the  location  of  a  site,  the  construction  of 
the  pond  and  its  operation,  and  the  care  of  the  fish  contained  therein. 

This  information  has  reference  exclusively  to  the  rearing  of  the 
spiny-rayed  or  warm-water  fishes,  which  are  especially  adapted  to 
culture  in  ponds,  and  which  caB  only  be  propagt^d  through  natural 
reproduction. 

Data  regarding  the  trouts  and  other  species  of  the  Safanonidso 
which  can  be  propagated  artifically  are  contained  in  another  {mbliea- 
tion  of  the  Bureau  of  Fisheries,  which  will  be  furnished  <m  request.* 

Federal  and  State  Government  have  in  the  past  decade  done  mudi 
to  improve  the  conditions  of  rural  life  by  the  development  of  public 
resources,  the  advancement  of  social  intercourse,  the  dissemination  of 
agricultural  knowledge,  and  demonstrations  of  a  better  domestie 
practice.  Up  to  the  present  time,  however,  but  little  attenticm  htm 
been  given  to  fish  culture  as  an  adjimct  to  farming. 

VALUX  OF  FSH  AS  FOOB. 

Mental  and  physical  efficiency,  in  the  last  analjrsis,  are  dependent 
upon  the  character  of  the  food  supply,  and  fish  may  well  constitute 
a  needed  ingredient  which  is  usually  missing  from  the  farm  dietary. 

The  requirement  qf  variety  in  food  is  qnquestioned,  if  indeter- 
minate, and  the  palatability  of  fish  to  the  average  person,  in  con- 
junction with  its  value  in  protein  content,  makes  it  a  pleasing  and 
beneficial  addition  to  the  daily  regimen. 

•ArtMlcUU  Piopagatloa  of  the  AtUmtlt  (talman,  lainWir  Tiottt»  ani  Brook  IWot 
Botmh  of  Flflhortea,  Docnmoiit  No.  MA. 
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6  FISH  PONDS  OK  FABMS. 

The  chemically  complex  substance  known  as  protein  is  an  ess^i- 
tial  constituent  of  food,  the  most  important  tissues  of  the  body,  other 
than  the  skeleton,  being  principally  composed  of  it.  Most  human 
beings  derive  their  needed  protein  from  the  flesh  of  animals,  and  in 
practically  all  civilized  communities  the  greater  part  of  it  is  supplied 
by  meat  and  poultry.  In  the  United  States  the  main  dependence  in 
the  past  has  been  on  meat — ^beef,  mutton,  and  pork — which,  owing  to 
the  large  areas  available  for  grazing  and  the  low  price  of  corn,  could 
be  raised  in  quantities  great  in  proportion  to  the  population. 

These  conditions  no  longer  prevail,  and  shortage  of  the  meat 
supply,  with  resulting  high  prices,  is  now  a  general  condition.  As 
a  substitute  for  meat  fish  offer  many  advantages.  Pound  for  pound 
it  contains  as  much  protein  as  meat,  and  in  some  cases  more.  It  there- 
fore affords  the  same  class  and  grade  of  food  material  as  beef,  mut- 
ton, and  pork. 

Unfortunately,  those  actively  engaged  in  farm  work  rarely  have 
the  opportunity  to  fish  in  neighboring  lakes  and  streams,  and  more 
distant  excursions,  involving  several  days'  absence  from  home,  are 
usually  beyond  consideration.  The  need  is  apparent,  therefore,  for  a 
readily  accessible  supply  of  fresh  fish  that  may  be  drawn  upon  when 
desired — a  source  as  dependable  as  the  smokehouse  or  the  poultry 
yard. 

UTILIZATION  OF  WASTE  LANDS. 

The  Bureau  aims  especially  to  influence  the  utilization  of  the 
natural  and  favorable  water  areas  existing  on  countless  farms  which 
at  the  present  time  are  being  put  to  no  use,  many  of  them  consti- 
tuting unsightly  waste  spaces  that  detract  from  the  value  of  the 
land.  The  presence  of  springs,  lakes,  flowing  wells,  or  adjacent 
streams  are  all  leading  incentives  to  a  fishery  project,  and  suitable 
sites  for  the  construction  of  ponds,  especially  if  at  present  unre- 
munerative,  should  make  their  use  to  such  a  purpose  desirable  to  the 
thrifty  husbandman  after  a  full  comprehension  of  their  possibilities 
in  a  fish-cultural  way. 

Ponds  intended  primarily  for  the  cultivation  of  fish  may  be  con- 
veniently located  for  the  watering  of  stock,  or  the  overflow  there- 
from may  be  utilized  for  the  irrigation  of  land.  In  many  sections 
of  the  United  States  artificial  ponds  on  farms  are  an  absolute  neces- 
sity to  serve  one  or  both  these  latter  purposes,  and  by  a  merely 
nominal  expenditure  such  water  areas  may  be  advantageously  utilized 
for  the  growing  of  fish  without  interfering  in  any  way  with  the 
original  uses  for  which  they  were  intended. 

At  the  outset  the  main  object  of  the  amateur  farmer  fish-culturist 
should  be  the  production  of  a  food  supply  for  home  consumption 
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Tliere  are  no  authentic  publiebed  records  as  to  ihe  financial  returns 
that  may  be  expected  from  the  pursuit  of  pond  fish  culture  on  a 
commercial  basis.  Many  theories  have  been  advanced  on  this  point, 
but,  as  in  other  undertakings  of  importance,  the  efficiency  necessary 
in  order  to  profitably  conduct  such  a  business  can  only  be  gained  by 
repeated  efforts  and  actual  experience.  Furthermore,  in  order  to 
arrive  at  an  estimate  of  any  value  one  would  have  to  take  into  con- 
sideration such  important  factors  as  the  topographical  features  of 
the  site,  the  character  and  quantity  of  the  water  supply  available,  the 
extent  of  the  enterprise,  and  the  location  of  the  plant  with  reference 
to  market  and  transportation  facilities. 

Taking  all  these  facts  into  consideration,  one  can  readily  see  the 
futility  of  attempting  to  forecast  in  a  general  treatise  the  financial 
returns  that  may  be  expected  from  any  given  pond  area  devoted  to 
commercial  fish  culture. 

All  this,  however,  detracts  in  no  way  from  the  argument  favoring 
the  construction  of  ponds  with  the  view  to  providing  a  food  supply 
for  private  use.  The  feasibility  of  pond  fish  culture*  on  this  basis 
has  been  fully  demonstrated,  and  ample  quantities  of  fish  for  home 
use  are  to-day  being  propagated  in  established  ponds  on  farms, 
proving  the  value  of  such  an  undertaking  for  that  purpose  alone. 

After  gaining  the  required  experience  and  knowledge  of  the  sub- 
ject as  a  result  of  conducting  work  for  several  years  on  a  limited 
scale,  the  farmer  will  be  well  qualified  to  judge  as  to  the  practicabil- 
ity of  extending  his  operations,  and  can  then,  if  he  so  chooses,  in- 
crease his  facilities  with  the  view  of  raising  fish  for  the  market. 

Frequent  inquiries  are  received  by  the  Bureau  of  Fisheries  re- 
garding the  use  of  natural  ponds,  lakes,  and  streams,  for  the  raising 
of  fish.  With  respect  to  such  water  areas  it  may  be  stated  that  if 
drainage  is  provided  for,  the  pond  bed  cleared  of  debris,  the  site 
protected  against  the  inflow  of  surface  water — if,  in  short,  complete 
control  is  effected,  natural  water  areas  will  possess  many  advan- 
tages over  artificial  constructions.  There  is  objection,  however,  to 
any  body  of  water  not  under  complete  control. 

WATER  SUPPLY— VOLUME,  QUALrTY,  AND  TEMPERATURE. 

In  a  brood  pond,  a  constant  water  level  should  be  maintained  at 
all  times,  especially  during  the  breeding  season.  The  required  flow, 
which  will  vary  with  the  character  of  the  soil,  must  be  sufficient  to 
replace  loss  by  evaporation  and  seepage.  An  amount  just  short  of 
overflowing  the  pond  is  the  ideal  to  be  attained,  as  it  is  desirable  to 
avoid  a  current.  A  surplus  of  water  is  preferable  to  a  shortage,  as 
any  excess  may  be  easily  diverted  through  waste  channels  or  held  as 
an  emergency  reserve. 
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For  a  Vwon  pond,  where  tke  aidee  tnd  bottom  are  of  d^  or  mdi 
loam,  a  flow  of  from  80  to  50  gallons  per  minute  should  be  sufficient 
to  maintain  a  proper  water  level  at  all  times,  while  sandy  or  gravel 
soil  untreated  may  require  double  that  amount.  A  practical  method 
of  measuring  the  flow  of  water  from  any  source  is  as  follows: 

Select  a  stretch  on  the  stream  or  ditch  affording  as  straight  and 
uniform  a  course  as  possible.  If  the  water  at  any  point  is  carried 
in  a  flume,  it  will  be  better  to  measure  at  that  point  Lay  off  a  dis- 
tance of,  say  from  10  to  50  feet;  measure  the  width  of  flowing  water 
at  about  six  diffiereot  places  in  this  distance,  and  obtain  its  average 
width.  Likewise  at  these  same  points  measure  the  depth  of  water  at 
three  or  four  places  across  the  stream  and  obtain  its  average  depth. 
Then  drop  a  float  in  the  water  and  note  the  number  of  sidconds  it 
takes  to  traverse  the  given  distance.  The  product  obtained  by  multi* 
plying  the  average  width  in  feet  by  the  average  depth  in  feet  by  the 
vdoeity  (expressed  in  number  of  feet  per  second)  will  give  the  flow 
of  the  stream  in  cubic  feet  per  sec<md.  From  the  figures  49o  obtained 
it  is  advisable  to  deduct  about  20  per  cent,  as  the  surface  velocity  of 
water  is  in  excess  of  the  actual  average  velocity. 

High  temperatures  in  season  are  necessary  in  brood  and  rearing 
ponds.  If  the  water  is  cold  at  the  source,  the  fault  must  be  corrected 
by  reducing  the  inflow  to  the  lowest  quantity  that  will  m$iintain  a 
uniform  level,  thus  allowing  the  maximum  absorption  of  warmth 
from  the  sun  and  air.  Water  that  does  not  fall  below  60^  F.  in  the 
brood  pond  during  the  spawning  season  is  desirable. 

SOURCES  OF  WATER  SUPPLY  FOR  PONDS. 

Springs  are  the  most  dependable  of  all  the  sources  of  water  sup- 
ply, requiring  the  minimum  expenditure  in  preparation  and  being 
the  least  subject  to  outside  influence.  The  presence  of  injurious  min- 
eral substances  can  usually  be  detected  without  expert  analysis,  but 
the  amateur  fish-culturist  may  be  surprised  to  learn  that  so-called 
pure  water  often  carries  abnormal  proportions  of  oxygen  or  nitro- 
gen gases  in  quantities  inimical  to  fish  life.  This  may  be  due  either 
to  subaeration  or  superaeration,  and  the  results  following  the  use  of 
such  water  will  be  as  disastrous  in  the  one  case  as  in  the  other. 

This  contingency  and  the  requisite  of  high  temperature  make  pre- 
earious  the  embodiment  of  springs  and  wells  within  the  pond  bed. 
In  the  absence  of  thoroughly  demonstrated  fitness,  the  more  prudent 
course  will  be  to  provide  an  independent  water  supply  reservoir,  ap- 
portioning its  area  to  the  volume  of  the  spring.  While  being  held 
in  this  reservoir  the  gaseous  contents  of  the  water  will  be  corrected 
and  its  temperature  seasonably  modified. 

The  flow  from  many  springs  is  so  obstructed  through  the  trampling 
of  stock  or  from  other  causes  that  they  emit  only  a  small  portion  of 
the  water  available  near  the  surface.    In  such  cases  the  supply  may 
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■fiajljp  be  matoriftllj  iaereased  by  siaking  8-foc4  IwgiSia  ol  tsFrai- 
••tta  pipe  owp  the  babble  and  remoyiag  the  incaaed  earth.  SeTeral 
aoeh  pipes  m  a  fmommng  arei^  will  often  reeult  in  an  astonidiing  in* 
crease  in  flow.  Where  the  cost  is  not  prohibitive,  however,  the  better 
ooum  will  be  to  esoavate  the  site  and  wall  it  in  with  rock  and 
eencret^ 

In  {ursfttsely  watered  aectiona— Aotably,  in  the  States  bordering  the 
Ghreat  Lakee— tlm^  are  many  tracts  of  marshy  characteriakioe,  sone 
of  them  hundreds  of  acres  in  extent,  promiscuoualy  interla^eed  with 
tiny  rivulets  which  combine  to  form  streams  of  coBsiderable  sixe. 
Seemingly  inexhaustible  quantities  of  water  lie  close  to  the  snrfaee  in 
many  sudi  j^aoes,  and  by  driving  pipes  only  a  few  feet  ii^  tho 
grouBd  flowing  wells  are  obtained. 

Where  the  volume  of  water  is  a  matter  of  eoneem  the  overflow 
level  of  spring  reservoirs,  sunken  tiling  or  driven  pipes  should  be 
kept  as  low  as  possible,  consistent  with  the  object  in  view,  as  the  flow 
will  naturally  decrease  with  the  elevatiSbn  of  the  bead  against  which 
it  works. 

A  brood  pond  contiguous  to  a  ^ring  reservoir  may  be  t&i.  through 
a  spillway  directly  into  the  stock  pond.  Where  a  reservoir  is  im^ 
practicable,  at  least  partial  correction  of  any  abnormal  condition  ol 
the  water  may  be  brought  about  by  conducting  it  to  the  pond  through 
open  ditches  or  raceways  of  wood  or  concrete,  the  choice  of  material 
being  determined  by  adaptability  of  the  soil  and  the  comparat^vie 
expenditure  involved. 

The  chief  objection  to  creek  or  river  water  as  a  supply  for  fish 
ponds  is  the  great  quantity  of  mud  and  debris  carried  during  fresh- 
ets, and  the  excessive  cost  of  effective  measures  to  prevent  its  intro- 
dnetion  into  the  ponds.  Streams  subject  to  extremely  high-water 
periods  are  totally  impracticable  as  a  source  of  supply,  while  those  of 
lesser  floods  can  be  utilised  only  after  a  considerable  initial  expendi- 
ture, and  much  vigilance  will  be  entailed  in  their  use,  as  large  and 
eontinuous  deposits  of  mud  in  breeding  ponds  will  ruin  any  eggs 
present,  and  invariably  kill  recently  hatched  fry.  Furthermore,  pro- 
tracted roily  water  will  retard  and  sometimes  prevent  growth  of 
the  aquatic  vegetation  so  essential  to  pond  fish-cultural  pperationsr 
It  is  also  imperative  that  undesirable  and  predsjceous  fishes  be  rigor-r 
ously  excluded  from  the  ponds,  and  it  will  be  impossible  to  accom- 
plish this  if  the  water  supply  is  beyond  control  during  eertitin 
periods. 

From  the  fwegoing  it  can  readily  be  seen  that  if  %  stream  is  sub^ 
jeot  to  appreciable  changes,  as  a  result  of  storms  or  drainage  from 
local  watersheds,  it  will  be  unwise  to  establish  a  pond  therein  by  the 
eonstructicm  of  dams,  as  is  often  ccmtemplated.  It  will  be  entirely 
leosible,  however,  to  conduct  water  from  such  a  stream  to  ponds  ad- 
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jacentlj  located,  provided  the  intake  is  adequately  screened,  tfas 
supply  arranged  so  that  it  can  be  cut  off  during  times  of  excessrre 
turbidity,  and  measures  are  taken  to  prevent  the  inundation  of  the 
pond  site  in  high-water  periods. 

It  may  be  necessary  to  erect  a  dam  in  the  channel  of  the  stream,  to 
provide  the  required  head  of  water  for  a  gravity  flow  to  the  pond,  in 
which  case  it  may  be  of  a  simple  type,  designed  merely  to  accompUsh 
the  end  in  view.  The  intake  from  the  stream  should  be  wide  and 
deep,  thus  presenting  a  large  screen  surface  to  obviate  the  complete 
stoppage  of  the  water  supply  in  the  absence  of  the  caretaker.  It 
should  be  covered  by  a  series  of  screens  graduated  in  size,  the  first 
to  consist  of  coarse  hog  wire,  or  wooden  racks  with  like  openings,  to 
catch  the  largest  objects.  The  intermediate  screen  (of  2-inch  mesh) 
will  intercept  vegetation,  while  the  inner  one  must  be  fine  enough  to 
exclude  smaller  debris  and  the  fry  of  undesirable  fishes.  Immedi- 
ately below  the  screens,  gates  should  be  provided  so  that  the  water 
may  be  shut  off  at  will  and  diverted  into  a  storm  channel  when  it 
becomes  too  roily  for  use. 

Where  the  source  of  supply  is  a  lake  the  difficulties  referred  to 
above  are  not  encountered,  lake  water  seldom  being  roily  and  de- 
manding less  attention  to  screens  owing  to  absence  of  currents. 

Uncontaminated  open  waters  have  many  advantages.  Their  tem- 
peratures are  seasonal;  usually  there  are  no  abnormal  gaseous  con- 
stituents to  be  corrected;  the  plankton  or  pelagic  animal  and  plant 
life  contained  therein  forms  a  valuable  addition  to  the  natural  food 
supply  in  the  pond,  and  were  it  not  for  the  difficulty  of  control  and 
occasional  roilyness,  such  waters  would  be  preferable  to  springs  and 
wells  as  a  source  of  supply  to  fish  ponds. 

Wells,  both  flowing  and  power  lifted,  are  succes^ully  used  in  some 
sections  for  the  cultivation  of  fish.  Before  incurring  the  expense  of 
constructing  ponds  to  be  supplied  from  such  a  source,  however,  it 
will  be  advisable  to  thoroughly  test  the  water  in  order  to  demonstrate 
its  fitness  for  fish  culture.  This  can  best  be  done  by  fitting  up  a 
running-water  supply  in  a  retaining  reservoir,  and  holding  therein, 
for  an  extended  period,  a  number  of  specimens  of  the  species  of  fisli 
it  is  desired  to  propagate.  If  they  thrive,  it  may  be  assumed  that 
the  water  is  free  from  injurious  gases  or  mineral  substances  and  is 
adapted  to  the  work  it  is  proposed  to  undertake. 

Bain  water  (surface  drainage). — Another  class  of  ponds  avail- 
able for  the  propagation  of  fish,  known  as  "sky  ponds,''  embraces 
those  wholly  or  partly  dependent  upon  local  precipitation  for  their 
supply  of  water.  Such  ponds  are  invariably  profuse  in  the  produc- 
tion of  fish  food,  and  for  this  reason  would  be  ideal  were  there  an 
auxiliary  water  supply  adequate  to  maintain  constant  surface  levels 
during  the  critical  nesting  season,  and  a  fair  depth  throughout  the 
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remainder  of  the  year.  In  the  absence  of  this  reserve  many  such 
ponds  become  practically  dry  during  periods  of  drought  or  freeze  to 
the  bottom  in  the  winter  months.  Where  ponds  are  subjected  to 
such  conditions  fish  cultural  operations  are  impracticable. 

Ponds  dependent  entirely  upon  precipitation  and  surface  drainage 
for  their  water  supply  must  necessarily  be  located  at  a  low  elevation, 
in  order  that  the  surface  drainage  from  surrounding  lands  may  be 
taken^  advantage  of.  Land  depressions,  ravines  protected  from 
Roods,  or  swamp  lands,  are  desirable  sites  for  such  ponds. 

Catfishes  only  can  be  recommended  for  the  best  of  ^^  sky  ponds,'' 
strictly  speaking,  and  the  results  even  with  them  will  be  very 
uncertain. 

DESIRABLB  SITBS  FOR  THE  LOCATION  OF  PONDS. 

If  a  gravity  flow  of  water  is  contemplated,  the  fish  pond  must,  of 
course,  be  located  below  the  level  of  the  source  of  supply.  Porous 
soils  are  to  be  avoided,  if  possible,  not  only  because  of  the  largo 
volume  of  water  required  to  replace  loss  from  seepage  but  because 
they  are  usually  sterile.  Swamp  lands,  old  water  courses,  and 
catch  basins  of  years'  standing  are  the  best  and  most  productive  soils, 
as  they  possess  the  required  fertility  and  contain  seeds  and  spores 
for  the  early  development  of  profuse  vegetation  and  animalcula. 
Ponds  located  in  such  soil  will  maintain  their  water  levels  with  a 
minimum  inflow. 

Satisfaction  may  be  had  from  ponds  less  favorably  located,  how- 
ever, if  good  sense  is  employed  in  their  preparation  and  maintenance. 
Aside  from  the  ideal  lands  of  alluvial  deposits,  clay  loams  are  a  first 
choice,  being  most  nearly  impervious  to  water  and  quickly  responsive 
to  efforts  made  to  establish  their  fertility.  Sandy  loam,  being  the 
most  prevalent,  is  probably  the  most  general  soil  in  use  for  pond 
construction.  While  some  difficulty  may  at  first  be  experienced  in 
making  it  retain  water,  this  is  overcome  in  time  by  the  accumulation 
of  decayed  vegetation.  Its  fertility  is  good  and,  in  general,  it  pro- 
duces a  sufficient  supply  of  natural  food.  Even  clear  sand  and  gravel 
mixtures  may  be  made  to  hold  water  and  brought  to  fair  productivity 
by  increased  expenditures  in  construction,  and  by  the  application  of 
fertilizers  in  a  manner  to  be  explained  later. 

It  is  very  desirable,  and  also  essential  for  a  marked  degree  of  suc- 
cess, that  ponds  be  so  located  and  constructed  that  they  may  be  en- 
i&tely  emptied  of  water  at  certain  seasons.  To  this  end  there  should 
bia  accessible  a  natural  dry  riin  or  water  course  lower  than  the  bottom 
6f  the  proposed  pond,  to  which  drain  pipes  may  be  conducted. 

Ponds  are  drained  for  the  purpose  of  assorting  fish,  removing  ob- 
jectionable species,  reducing  the  stock,  killing  out  excessive  vegeta- 
tion,  etc    Complete  drainage  can  not  be  effected,  of  course,  unless 
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then  are  adjfteeBt  wat^^  to  whidb  the  fieh  cab  be  rmoFed  dari&g 
ifais  proecfiB.  A  number  of  small  auxiliary  ponds  will  always  bo 
found  adyantageous  in  fish-cultural  work* 

Where  the  primary  purpose  is  other  than  fish  culture  the  selection 
of  the  site  must  depend  upon  the  more  important  object  in  view. 
Fish  culture  will  yield  very  satisfactcMry  returns  as  a  secondary  e»* 
te^rise,  but  the  site  selected  for  the  work  should  by  all  means  be 
the  best  available  consistent  with  the  general  scheme  of  farming 
operations. 

POND  COMSTRUCnOlf. 

The  exact  mode  of  construction  must  depend  largely  upon  local 
conditions,  such  as  the  presence  or  absence  of  favorable  land  contour, 
the  nature  of  the  soil,  proximity  to  sto^m  diannels,  and  the  area  of 
the  ground  to  be  worked.  Even  with  these  features  specified  lesser 
local  characteristics  and  the  exigencies  of  individual  circumstances 
will  vary  the  application  of  any  approved  general  method.  Where 
practicable  ponds  should  be  not  less  than  1  acre  in  surface  area. 
Those  of  smaller  extent  will  produce  fish  and  add  an  interesting 
feature  to  farm  life,  but  they  will  not  yield  adult  food  fishes  of  the 
larger  species  in  quantities  sufficient  for  the  requirement  of  the  aver- 
age farmer's  table. 

Natural  draws  or  ravines  involve  the  least  expenditure  in  their 
adaptation  to  fish  ponds,  as  two  and  frequently  three  sides  are 
already  formed,  so  that  an  earthen  embankment  connecting  them 
will  complete  the  inclosure.  Such  locations  must  be  surroimded  by 
ditches  to  divert  surface  water  where  that  is  likely  to  roil  the  pond, 
and  effective  waste  channels  should  be  provided  if  the  site  covers 
the  natural  course  of  flood  waters. 

If  flat  land  of  m  elevation  only  slightly  lower  than  that  of  the 
source  of  water  supply  is  selected,  it  will  be  necessary  to  excavate 
the  ponds  in  whole  or  in  part  to  the  required  depth  to  insure  a  water 
level  lower  than  the  supply.  Thus  the  excavations  will  form  solid 
banks  which,  if  impervious  to  water  and  properly  sloped,  will  require 
no  further  attention  except  to  bring  them  to  uniform  widths  and 
devation,  which  can  be  done  with  the  material  excavated  in  forming 
the  pond  proper.  The  bottom  of  the  pond  should  be  shaped  to  drain 
to  a  central  point 

On  swamp  lands  and  depressions  which  are  susceptible  to  drain- 
age and  are  at  the  same  time  low  enough  to  insure  a  gravity  flow  of 
water  from  the  source  of  supply,  one  or  more  fish  ponds  can  be  con- 
structed by  the  erection  of  longitudinal  and  cross-section  dikes  high 
enough  to  provide  the  required  depth  oi  water.  The  construction  of 
such  ponds  involves  only  sufficient  excavating  to  give  the  bottom  the 
proper  slope.   In  other  words,  the  pond  should  be  built  up  rather  than 
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•zcavatod,  imd.the  water  level  thereia  will  be  higher  than  the  sur- 
rounding land. 

The  metiiod  of  constructing  pond  embankments  is  governed  by 
the  topography  of  the  land,  the  character  of  the  soil,  and  the  volume 
and  pressure  of  the  water  to  be  confined.  All  made  embankments 
should  be  at  least  6  feet  wide  at  the  top,  and  the  sides  sloped  not  lees 
than  2  feet  to  each  foot  in  height  For  instance,  a  6-foot  fill  should 
be  80  feet  wide  at  the  base  and  6  feet  at  the  top. 

Prepare  the  foundation  by  plowing  the  site  of  the  embankment, 
after  first  removing  all  trees,  underbrush,  rock  and  sod,  and,  as  an 
extra  precaution  against  seepage,  dig  a  trench  12  inches  deep  along 
the  median  line.  This  will  form  a  break,  or  set-off,  between  the 
original  ground  and  the  made  construction,  which  is  a  point  of  natu- 
ral weakness.  The  filling  should  progress  by  layers  over  the  full 
width  and  length  of  the  levee  as  a  continuous  operati<m  rather  than 
by  secticms;  otherwise  the  completed  work  will  later  develop  checks 
by  reason  of  variations  in  material  and  compactness.  Rocks  are  of 
use  as  a  protecting  riprap  on  the  slopes  after  completion. 

In  case  the  water  supply  to  a  pond  is  taken  from  a  creek,  the  latter 
must  be  dammed  and  an  intake  built  above  the  ccmstruction  provided 
with  screen  and  dam  boards,  from  which  a  water  conduit  must  be  laid 
to  the  pond.  The  dam  should  be  provided  with  an  ample  spillway, 
which  may  best  be  constructed  of  concrete. 

The  shape  or  outline  of  the  p<md  is  immaterial.  Currents  of 
water  are  undesirable  in  the  propagation  of  the  spiny-rayed  fishes. 
In  fact,  the  best  brood  and  rearing  ponds  are  those  whidi  are  sup- 
plied by  backwater  frcmi  other  bodies,  and  if  there  is  reascmable 
depth  and  a  fair  growth  of  vegetation  no  stagnation  will  result 

Success  in  pond  fish  culture  is  being  attained  with  widely  varying 
forms  of  construction.  To  a  considerable  extent  fish  will  adapt 
themselves  to  existing  physical  conditicms.  In  nature  they  seek 
comparatively  shoal  waters  in  which  to  spawn,  by  reason  of  the 
prevailing  higher  temperatures,  and  during  certain  stages  of  their 
growth  the  young  choose  similar  depths,  where  food  is  plentiful  and 
beyond  the  bounds  of  the  customary  range  of  large  fish.  Relatively 
deep  waters  must  be  accessible  to  the  stock  fish  during  winter  months, 
and  what  this  depth  dball  be  will  depend  largely  upon  the  latitude 
of  the  location;  cold  dimates  where  great  thickness  of  ice  forms  re- 
quire the  deepest  po<^ 

Experience  teaches  that  breeding  ponds  ^ould  be  excavated  to 
hold  not  less  than  12  inches  of  water  at  or  near  the  margins;  that 
one-fourth  of  the  pond  area  should  range  fnmi  12  to  80  inches  in 
depth;  and  that  one-half  its  total  area  should  be  not  over  8  feet 
deep,  the  bottom  of  the  remainder  to  slope  from  this  depth  to  6  feet 
or  more  at  the  outlet   Avoid  abrupt  slopes.   Provide  coliplete  dniin- 
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age  to  the  deepest  point,  where  a  waste  pipe  controlled  by  gates  or 
slash  boards  should  lead  to  outside  natural  channels. 

Tt  will  be  found  a  great  convenience  when  draining  ponds  to 
have  shallow  channels  6  inches  deep  and  15  inches  wide,  at  the  head 
of  the  drainpipe,  radiating  to  all  parts  of  the  pond  bottom  from  a 
kettle  or  pit,  which  may  be  of  wood  or  concrete.  A  large  percentage 
of  the  fish  will  follow  such  channels  as  the  water  recedes,  and  may 
be  removed  from  the  kettle  with  less  danger  of  injury  than  if  picked 
up  pi*omiscuously  about  the  pond. 

Remove  all  projections  from  the  pond  bottom  which  might  inter- 
fere with  the  operations  of  seines,  plow  the  entire  bed  and  level  it 
with  harrows  before  turning  in  the  water  or  treating  further  for 
water-tightness. 

As  stated  above,  ponds  located  on  swamp  bottoms  or  in  clay  soils 
are  practically  impervious  to  seepage,  and  there  should  be  no  diffi- 
culty in  maintaining  their  surface  levels.  Sandy  loams  are  more 
uncertain ;  they  require  time  to  become  thoroughly  saturated,  but 
will  improve  in  this  respect  from  year  to  year,  through  the  accumu- 
lating deposits  of  decaying  vegetation.  It  is  an  excellent  practice 
when  first  filling  newly-constructed  ponds  with  water,  whatever  the 
nature  of  the  soil,  to  follow  the  advancing  water  line  with  a  drag  or 
harrow,  driving  the  team  knee-deep  into  the  water.  The  constant 
roiling  and  puddling  of  the  ground  in  this  manner  is  very  effective 
in  cementing  open  cracks  and  crevices.  Very  porous  soils  may  require 
the  addition  of  a  layer  of  clay  before  they  will  hold  water.  From  2  to 
6  inches  of  stiff  brick  clay  over  the  entire  bottom  and  up  the  sides, 
well  above  the  water  line,  the  bottom  harrowed  down  as  explained 
above,  will  hold  water  over  the  most  open  ground  likely  to  be  used. 
The  only  objection  to  the  presence  of  clay  is  its  general  sterility,  but 
this  may  be  corrected  by  another  layer  of  rich  loam,  after  the  clay 
has  been  worked  down  and  proved  efficacious.  Where  this  process  is 
to  be  employed,  allowance  must  be  made  at  the  time  of  excavation 
for  the  refill  of  12  or  more  inches.  Coarse  stable  manure,  and  even 
clean  straw,  well  trampled  into  the  pond  bottom,  has  been  reported 
as  a  successful  remedy  for  seepage. 

A  good  set  of  native  sod  or  sedge  grass  around  the  entire  pond  at 
the  water  line  is  the  best  preventive  of  wave  washing  and  encroach- 
ments upon  new  fills.  If  the  location  is  such  that  strong  currents  or 
eddies  are  present,  piling,  rock  riprap,  or  ottier  reinforcement,  will 
be  necessary  at  the  points  of  greatest  exposure. 

Landowners  desiring  to  undertake  fish  propagation  may  feel  that 
the  expenditure  necessary  to  secure  completed  ponds,  as  described 
above,  is  prohibitive;  or  they  may  have  waters  available  for  fish 
culture  which  it  would  not  be  expedient  to  remodel  along  the  lines 
indicated.    The  plans  outlined  are  in  acoordanoe  with  the  present- 
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no.  l.-«piked  water  milfoil  {Myriophvttum  fig.  3.  —  Fan  wort    (QOxymba    caroliniana). 

mieatum).    Found  in  deep  water.    New-  Found  in  ponds  and  slow  streams,  soathem 

foandland  to  Manitoba  and  the  Northwest  Illinois  to  North  Carolina,  south  to  Florida 

Territorr,  south   to  Florida,   Iowa,   Utah,  and  Texas.    Characteristics  similar  to  Cera- 

and  Caluomia.    Commonly  known  as  fox-  tophyllum. 

tail.  Suited  to  southern  ponds  of  hiffh 
temperature,  and  unlike  most  species  will 
thrive  in  comparatively  soft  waters. 
**  Parrot-feather,"  and  introduced  species 
of  Myriophyllum  will  make  better  growth  in 
sterile  ground  than  the  foxtail:  otherwise 
the  two  tiave  similar  characteristics. 


Fio.  2.— Horn  wort  (Oeratt^hyllum  demersum).  Fio.  i.^Chara  fragUlig,    A  common  form  of 

Found  in  ponds  and  slow  streams  through-  chara.     There  are  many  varieties  of  this 

out  North  America,  except  extreme  north.  species  and  all   are  classed  very  high   as 

This  plant  is  shallow-rooted,  deriving  most  food   producers  and   oxygenators.    Grows 

of   its  sustenance  from  the   water.    Will  profusely  in  all  limestone  wstera  through- 

thrive  in  cold  spring  water.  out  the  United  States, 
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day  standards.  Hsli  may  and  are  being  successfully  propagated  in 
far  less  ideal  environments,  but  more  native  ingenuity  in  such  cases 
is  required.  This,  however,  is  a  common  attribute  of  the  American 
fanner,  and  any  one  who  can  mix  balanced  feeds,  practice  scientific 
grain  breeding,  or  master  the  intricacies  of  modem  farm  machinery, 
need  not  hesitate  for  fear  of  failure  to  add  fish  culture  to  his  daily 
routine. 

Summarizing  the  construction,  these  features  should  be  provided 
for: 

1.  Water-tightness,  so  that  a  small  inflow  will  be  sufficient.  This 
will  result  in  high  temperatures  during  the  summer  months. 

2.  A  shallow  area,  from  18  to  30  inches  deep,  where  the  fish  may 
nest. 

3.  A  deeper  area,*of  6  feet  or  more,  for  winter  quarters.  This 
will  also  be  occupied  by  the  adults  in  the  summer,  after  nesting  is 
completed. 

4.  A  fertile  bottom  for  the  growth  of  aquatic  plants,  upon  which 
fish  food  depends. 

If  these  requisites,  together  with  a  suitable  water  supply,  are  pro- 
vided the  fish  will  thrive. 

The  accompanying  drawings  explain  the  types  of  intake  and  drain- 
age devices  which  have  proved  effective.  These  may  be  varied  to 
meet  the  conditions  encountered,  and  be  constructed  of  either  wood  or 
concrete.  The  latter  material  is  shown  in  the  illustrations,  and  is  the 
most  durable,  but  wood  will  be  equally  as  satisfactory  while  it  lasts. 

AQUATIC  PLANTS  AND  THEIR  VALUE  IN  POND-FISH  CULTURE. 

Frequent  reference  has  been  made  to  the  necessity  of  vegetation  in 
fish  ponds.  Its  advantages  are  many.  It  serves  as  food  and  a  harbor 
for  the  lowest  forms  of  minute  animal  life.  Each  advance  in  the 
scale  of  life  constitutes  a  food  for  higher  forms,  and  in  the  guise  of 
fish  the  fertility  of  the  ground  contributes  to  the  food  of  the  human 
race. 

Plants  play  an  important  part  in  the  purification  of  water,  taking 
up  the  carbonic  acid  gas  liberated  by  decomposition  and  exhaling  the 
oxygen  essential  to  living  creatures.  They  thus  prevent  the  asphyxia- 
tion of  fish  life,  and  act  as  a  corrective  of  many  abnormal  character- 
istics of  individual  waters. 

Losses  of  fish  through  the  depredations  of  enemie^'will  be  greatly 
lessened  where  there  is  an  abundant  aquatic  growth  in  which  they 
may  hide.  It  furnishes  a  grateful  shade  on  bright  warm  days,  and 
the  interlacing  roots  so  bind  the  bottom  soil  as  to  prevent  turbidity 
from  casual  disturoances. 

The  aquatic  flora  of  a  locality  varies  greatly  with  its  latitude 
and  is  also  governed  by  the  chemical  ingredients  of  specific  waters. 
The  most  desirable  species  usually  thrive  best  in  waters  of  limestone 
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origin.  PlantB  of  iUainentcnis  character  are  prciernble  to  the  krgi 
regukr-leaved  kinds,  as  tliey  present  greiiter  surface  expanse  fcnr 
th«  exchiknge  of  gases,  and,  on  acooimt  of  thaif  shallow  rootage,  are 
motB  readily  eontroDed  by  the  fish-onllurist.  Pond  lilies,  cat Vtail, 
and  coarse  water  grasses  or  weeds  in  iB<)derftti€m  are  beneficial,  as 
they  afford  slmde  and  8hcdter<  However,  they  are  lower  forsis  of 
oxygenators  than  the  plants  of  finer  growth,  and  they  make  seining 
operations  more  difficult;  and  it  is  praetictlly  impossible  to  eradicate 
ihem  after  they  have  obtained  a  foothold. 

All  species  herein  described  which  are  indigenons  to  the  waters 
of  the  locality  in  question  may  be  advantageously  utilized  in  pond- 
fish  culture.  Undoubtedly  one  or  two  of  the  introduced  species  Will 
eventually  drive  out  the  others,  but  those  remaining  will  be  the  ones 
b*st  adapted  to  the  enrironment.  All  of  thesc'Vill  grow  from  cut- 
tingsi  making  it  unnecessary  to  transplant  the  roots.  The  plants 
may  simply  be  raked  or  pulled  out  of  the  open  waters  and  pressed 
by  handfuls  into  the  soft  darth  in  the  shallow  sections  df  Ih6  new 
pond,  in  spaces  about  5  feet  apart.  The  bottom  must  be  covered  with 
©  to  12  inches  of  water  during  the  operation,  otherwise  the  sun  and 
air  will  soon  ruin  the  sets.  In  deep  water  the  plants  may  be  started 
by  attaching  a  weight  and  sinking  them  to  the  bottom  of  the  pond. 

Much  time  and  trouble  are  often  required  to  bring  about  a  profuse 
growth  of  aquatic  Vegetation,*  but  ftfter  a  pond  is  thoroughly  i^ocked 
^en  more  labor  is  required  to  keep  it  within  bonnds.  Ponds  may 
become  literally  choked  with  water  mosses,  resulting  in  inconvenience 
to  the  owner  and  a  detriment  to  the  fish.  They  will  roll  the  seines, 
snag  the  lines,  and  smother  the  fish  when  an  attempt  is  made  to 
draw  down  the  water.  It  will  usually  be  necessary  to  thin  the  moss 
out  once  or  twice  in  the  course  of  a  summer,  and  all  growth  should  be 
removed  when  draining  the  pond.  An  efficient  method  of  removal 
is  by  raking,  the  worker  standing  on  the  embankment  and  throwing 
the  moss  out  on  land,  or  wading  into  the  shallow  water  of  the  pond 
drawing  it  from  a  circle  about  him  and  building  cocks  of  it  The 
deeper  waters  will  have  to  be  worked  from  a  boat  or  raft. 

SPBCns  OF  fISHBS  SOltABLB  FOR  POND  CUtTURB. 

Smallmouth  black  bass  (Microptenuf  dolomieu), — Indigenous  to 
lakes,  rivers,  a]^  smaller  streams  from  Lake  Champlain  to  Mani- 
toba and  south  to  North  Carolina  and  Arkansas.  It  seeks  by  prefer- 
ence the  clear  cool  waters  of  its  range,  and  in  the  Southern  States  is 
confined  to  the  more  rapid  streams. '  The  maximum  weight  is  about 
5  pounds,  and  the  average  weight  from  1  to  2  pounds.  This  species 
should  be  selected  for  cultivation  only  in  ponds  of  2  or  more  acres 

•All  but  ose  of  fhe  eat*  pabll^td  herewith  are  copied  from  Brltton  k  Brown'a 
''niQstrated  Flora  of  North  America.*'  The  figure  of  Chora  la  taken  from  the  ''Test 
Bbok  of  Botany,"  hj  StftMMirger,  KoU,  dchenk,  and  Bchlmper. 
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eonlctm  ta  tkOBe  dl  il»  m*M9\  iMMtst.  RMk  bM»  «id  sutiA^  will 
Hve  cMigWMllf  Tiilb  Om  iBAlUMiiai  Mbok  bttit  Mi  OM  bi  ^m0S» 
fiillj  preimgtttid  in  tlM  flHM  ^<Ni^ 

^Ijr  M  sitfftit  bMsv  griNtt  te^  b^r^  fets%  Ol»w«g<»  bM%  ttotn,  «tid 
chub.  Its  range  is  from  Canada  to  the  Gulf  of  Mexico  m4  ffdift  llM 
▲tliHKtic  cmae  t<9  tlM  Itoeky  Mdvflli^MR^  The  flfMeMP  i»  proltfle  in 
eofig^ftkik  wfttef%  boi  ftaelie»  it»  gnalMt  itee  ^  th0  wmbiv  latei 
iotd  tMoro  stuggisb  flIiMiM  <rf  tlM  SMtH.  ito  niAxhhttft  Weif  h€  k 
fliitiMiti4Alfy  glfllod  to  \m  fnM  2»  to  3»  f^Mds,  ihM^  to  mosl  Mm 
ttlities  il  do«i  ftot  ite«dd  a  woi|^t  d  6  {MMtttds,  aficl  ttie  ftf^ragv  l« 
pffobaMy  km  tbM  S  fwMsk 

BeoAi^  of  tlwif  fi^  md  iMAftiilitttto  MidtMiM  tii«  Wo^  vp^f^ 
of  M^^  bftg0  should  bft  siketdd  only  f«r  poiMto  fioC  Imi  ti)«s  S  «cnstf 
kk  AreSr  The  IftrgiMotilb  ip^eip  if  i^ually  #«Ji  iid^ted  t^  etdtitft^ 
liMf  in  Mftiiefii  of  ddutten  cHmstM,  tMt  Ito  eiil^iliM  Itt  tb^  f drsMr 
should  be  restricted  to  waters  attaining  maximum  tem|Mrat«tiMlk 
Cmppi«7  stmflfilit  fttid  iranmodi  baM  9i«  Mltobk  spdried  to  intfcKhice 
In  waters  wt^te  tie  lafgwtotttti  I^Mi^ 

The  two  Uadk  ba«s«e  afe  ink)ii^iiti;f  eonflniiided,  bcii  the^  bareoM- 
trastifig  fiwrte  of  dlstinetiofl,  wlddh  iwy  idfii^whAt  Wrtb  tlieif  ett* 
Tironflient.  They  may  be  rriialAy  elMslfied  by  the  Wiftibet  of  ttiwd  <»f 
scales  en  tbe  cbstk^  tii^  \atgmtMJIk  pMMMBiAg  10  Md  ttie  amiilP 
mouth  17  rorWi^  The  motith  e#  the  fdrttier  ^^ec^ed  edrtend^  bAck  of  tlm 
eje,  and  tfiat  <ll  tbe  iMSUiftDtKil  etM  With  ttie  atileri«»r  iMt^  of 
the  eye. 

CftAi««  (P'&mo^uf  ^tfi9i(daf^y.'-*4>^ts!iamnty  crited  bacAelor,  camp- 
beffiiie,  Mw  light,  MK^a'lftH,  tfnmo^h,,  <!rflpet,  and  chinquapin,  tta 
range  is  ftom  Jfew  Yofk  and  Venriont  westward  through  the  Great 
Lakes  region  and  the  Bfi&sissippi  Valfey  to  the  Dakotad,  and  south 
to  Tesr^s.  It  InhAblte  sluggish  tnuddy  water  and  reaches  a  length  of 
1  foot  in  its  ffiOst  southerly  tange.  The  crappie  is  an  excellent  pan 
fii^  fthd  should  be  jgenerally  cultivated  where  conditions  are  favor- 
able. It  is  att  extremely  delicate  fish  to  handle,  its  protruding  eyes 
being  easily  Injured  and  frequently  blinded  when  constantly  exposed 
to  direct  Sunlight  in  clear  water.  In  ponds  devoted  printarily  to  the 
propagation  of  crappie  many  fish-culturists  introduce  carp,  suckers. 
Of  other  bottoni  feeders,  as  the  resulting  turbid  water  seems  to  be  a 
favorable  condition  for  them.  The  natursd  habitat  of  the  crappie 
suggests  its  suitability  for  ponds  containing  largtmouth  black  bass 
or  catfish,  where  the  water  supply  is  drawn  from  turbid  streams  or 
furnished  by  surface  drainage. 

Calico  bass  {fomoxU  spavoides), — Also  known  as  strawberry  bajse^ 
grass  bass,  and  barfish.    Is  abundant  in  the  Great  Lakes  regicm  and 
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the  upper  Mjasigippi  Vall^,  wilfa  eaiEtrtme  range  eest  to  New  Jersej 
^nd  south  to  Teza&  It  very  much  resembles  the  crappie,  but  is 
hardier  in  every  respect  and  better  adapted  to  pond  culture.  It  may 
be  distinguished  from  the  crappie  by  the  presence  of  7  or  8.  spines  in 
the  dorsal  fin,  where  the  crappie  has  but  5  or  6.  It  will  thrive  in  com- 
pany with  any  of  the  p<md  species  that  are  suited  to  relatively  high 
temperatures. 

Bock  bass  {Ambloplites  rupestris), — Colloquially  termed  red-eye 
itnd  goggle-eye.  This  q>ecie8  ;i8  found  in  lakes  and  streams  from 
New  England  to  Manitoba  and  south  to  Louisiana  and  Texas,  being 
particularly  abundant  in  the  cooler  lakes  and  streams  of  the  upper 
Mifesissippi  Valley.  .  It  inhabits  by  choice  only  dear,  cool  waters,  and 
is  therefore  less  thrifty  in  its  southern  range.  The  rock  bass  has 
been  known  to  attain  a  weight  of  1^  pounds  and  a  lengUi  of  12  inches, 
but  the  average  specimen  probably  does  not  exceed  a  weight  of  <me- 
half  pound  or  a  length  of  7  inches.  Fish  of  this  species  are  well 
suited  for  inti:oduction  into  spring-fed  ponds  with  the  smallmouth 
black  bass. 

Wabhouth  bass  (ChamohryttuB  gvloiut). — ^Is  often  confused  with 
the  rock  bass.  It  has  very  much  the  same  range  and  similar  general 
characteristics,  but  is  better  adapted  to  waters  of  a  high  temperature, 
and  is  therefore  most  abundant  in  the  South*  The  two  species  may 
be  distinguished  by  the  three  oblique  dark  stripes  radiating  backward 
from  the  eye  in  the  warmoutii  bass  and  by  tiie  rather  indistinct  ver- 
tical stripes  on  the  body  of  the  rock  bass.  The  warmouth  bass  may 
be  propagated  in  conjunction  with  the  largemouth  blade  bass  or  in 
small  ponds  with  the  crappie  and  sunfish. 

SuNFiSH  {LeponUs  incUor). — ^Locally  termed  bluegiU,  blue  sun- 
fish,  copper-nosed  bream,  dollardee,  and  blue  bream.  Of  the  many 
species  of  sunfishes  distributed  throu^out  the  United  States  east  of 
the  Bocky  Mountains,  this  is  the  only  one  that  can  be  recommended 
by  the  Bureau  of  Fisheries  as  worthy  of  artificial  propagation,  and 
it  is  believed  to  be  the  finest  pond  fish  available  for  private  culture* 
It  is  adapted  to  practically  all  conditions,  is  prolific,  and  of  unsur- 
passed table  qualities.  The  largest  specimens  will  measure  from  12 
to  14  inches  in  length  and  attain  a  weight  of  nearly  a  pound.  The 
bluegill  may  be  propagated  in  connection  with  any  of  the  other 
species  listed  above. 

Cattish  {AmeiuruB  nebuloaw). — ^Locally  known  as  bullhead, 
homed  pout,  Schuylkill  cat,  small  yellow  cat,  and  the  sub- 
species AmeiuruB  nehulosuB  mcarmoratus^  known  in  the  South 
as  marble  cat.  This  is  the  only  member  of  the  catfish  family 
that  has  so  far  been  propagated  in  ponds.  It  is  distinct  from 
the  genus  Ictalwrus^  which  embraces  the  larger  catfishes — blue  cat, 
channel  cat,  forked-tail  cat,  and  spotted  cat    Many  attempts  have 
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bean  mad^  Uf  propagate  these  latter  species,  but  without  success. 
They  seem  to  require  some  element  not  found  in  still  waters.  The 
bullhead  is  abundant  in  all  ponds,  lakes,  and  sluggish  streams  of  the 
eastern  United  States  and  the  Mississippi  Valley  region.  It  adapts 
itself  to  widely  varying  c<Hiditi<ms  and  demands  leas  expensive  prep- 
aration for  its  cultivation  than  any  of  the  other  fishes  considered. 
The  bullhead  is  the  most  easily  domesticated  of  any  of  the  pond 
fishes.  Its  appearance  is  formidable  and  repugnant  to  some,  but 
when  propagated  in  comparatively  pure  water  it  is  very  palatable. 
It  may  be  cultivated  in  connection  with  any  of  the  warm-water  spe- 
cies referred  to,  and  is  particularly  suited  to  the  changing  conditions 
of  drainage- fed  ponds. 

NATURAL  AND  ARTIFICIAL  FISH  FOODS. 

As  with  all  forms  of  live  stock,  it  is  essential  that  brood  fish  be 
kept  in  a  thrifty  condition.  Good  food,  proper  shelter,  ventilation, 
and  exercise — familiar  requirements  to  the  farmer — ^have  their  equiv- 
alents in  the  food,  physical  ^characteristic^  of  the  pond^  composition 
and  aeration  of  the  water,  and  the  amount  of  space  allotted  to  a 
given  number  of  fish.  Common  sense,  based. upon  observation  of 
natural  laws,  will  carry  the  fish-culturist  a  long  way  toward  success. 

All  the  fishes  recommended  for  pond  culture  are  naturally  car- 
nivorous, choosing  live  food,  through  preference.  Their  predatory 
instinct  in  this  respect  can  not  be  catered  to  exclusively  where 
their  culture  is  undertaken  on  an  extensive  scale,  but  the  closer 
it  is  adhered  to  the  better  will  be  the  results.  It  would  be  detri- 
mental to  the  ultimate  object  in  view  to  feed  them  live  predaceous 
species  of  minnows,  for  those  that  were  not  devoured  would  prey 
upon  the  joung  of  the  species  being  propagated,  and  eventually,  the 
minnow  offspring  Would  monopolize  the  vital  resources  of  the  water. 
The  smaller  minnows,  with  sucker-like  mouths,  may  be  advan- 
tageously liberated  in  the  pond  as  food;  for  this  purpose  many  fish- 
culturists  utilize  goldfish,  which  are  herbivorous  feeders  and  scaven- 
gers, and  which,  in  limited  numbers,  do  not  materially  lessen  the 
supply  of  natural  food  available  for  the  game  fishes.  Large  num- 
bers of  goldfish  would  work  injury  through  the  destruction  of 
aquatic  plants,  but  if  held  in  subjection  the  young  goldfish  con- 
stitute a  superior  food,  and  any  that  escape  this  destiny  have  a  com- 
mercial value  in  their  ornamental  colorings. 

Frogs,  worms,  and  flying  insects  all  contribute  to  the  food  supply 
of  the  brood  fish,  likewise  the  larger  aquatic  insects  inhabiting  the 
water.  If  not  overstocked,  therefore,  the  average  pond  may  be 
managed  so  that  it  will  furnish  all  the  live  food  necessary  for  the 
adult  fish.    Where  this  is  insuffident  to  properly  maintain  the  stock, 
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where  a  tneftt  4i«t  is  employed,  Mag  tiie  chefeel  ^eod  maieriak 
ebtaiiiable)  treA  "AA  k  a  more  Batnva}  leod,  however.  If  the 
fanner  is  loeaAed  within  a  reaeenaMe  dietaaee  e<  a  Mk  nMkrhet,  ai^ 
rangemente  «aa  ueually  %e  made  fer  refider  deiiverlee  ef  epeeiee 
having  little  or  no  commercial  value,  such  as  are  imdideDtally  taken 
by  the  fishermen  in  seining.  If  the  magnitude  of  the  operations  will 
warrant,  it  is  advisable  to  devote  one  iwnd  to  the  propagation  of  carp 
for  the  £ole  ^urpps^  of  producing  food  for  the  gaiQe  Sshfis.  C|trp 
feed  on  vegetatiou  and  large  numbers  of  them  may  be  reared  on  % 
farm  at  little  expense. 

The  amount  of  food  required  must  be  governed  by  the  appetite 
of  the  fish.  They  should  be  given  all  they  show  eagerness  for  once 
f  day.  Duriiig  the  nesting  season  and  the  cold  months  practically 
00  food  is  required,  but  especial  care  should  be  taken  to  feed  them 
well  both  before  and  after  the  spawniog  period. 

Crappie  can  rarely  be  taught  to  titke  artificial  food^  but  fortu- 
nately it  is  seldom  necessary  to  feed  them  or  the  breeders  of  otiier 
small  species  adapted  to  pond  culture — ^the  sunfishes  and  the  rock 
bass.  Catfid;!  quid^ly  learn  the  lessoa  and  will  ^onsun^e  with  avidity 
raw  or  cooked  ineats,  vegetables^  and  even  hard  grains. 

MSIMBS. 

Tbece  %m  m  dieeaABa  of  pond  fiMies  that  can  be  eycce9«ful]|jr  «om-- 
bated  by  ftrtificial  mm^  A  weli-led  i^  is  itauaUy  a  healtby  Aski 
whereas  thiA  s|)ecime»^  ig»  wajotii^  w  zeaiftaiicf  to  tb^r  habituai 
pariftsitee  «jad  ^u  not  readily  recover  ttom  exten^al  injur^  XI  they 
4je  Ud  weU  w  m  aeiirly  appropriate  foods  as  can  be  aecmred  and 
a^  i^arri^  in  ponds  ^  natural  charad^ri^tu:;^,  sicknesa  will  be  ol 
mre  oncwrrenoe. 

STQCKQVO  POHDG  WITH  BROOD  FISH. 

The  most  successful  and  ike  apeedieat  vmdU  m  pwA  dultuira  aw 
attaigiaWe  by  the  nse  of  adak  flA  for  the  wigaal  broed  et^ick.  These 
ean  m  moirf:  cases  he  seeumd  from  the  pnbUe  waters  of  the  i«niedi«te 
locality  dHn^g  ihe  ^pen  aaason  pBeaBribed  by  Uie  fitate  iawa. 

It  is  scwb  a  eonuBon  lailing  ta  want  aomatbiog  new  mni  atrasie 
fluBt  manypgiMpafl<dvaABbrflpltomiti  mdaivar  to  pmowi  soaappariii 
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•f  id)  thai  is  f omgn  to  thw*  #ommuBity  with  wUidi  to  btgui  dietr 
operations.  To  illustrate  ckmm  of  the  is^praoticel  id^«3  entertniMd, 
tbe  Bureau  of  Fiaheiiss  ie  often  askec}  to  furaiah  the  species  of  trout 
indiseoous  to  the  Great  l^akes  fer  stoc^g  sputhem  waters,  or  tke 
floimiler  (a  salt-water  fish)  for  intriHluctiop  into  the  poads  in  th# 
liiteFior. 

In  general  k  may  be  t^^smmd  that  thd  spaciiM  i^idi  is  ih^  PPPt 
prolific  in  the  puhlic  waA^s  of  the  t^egion  in  question  wiU  he  the 
hbeliest  to  produce  matorial  results,  and  hy  procuring  adult  ^ 
for  breedei«  the  pond  m  whieh  thoy  are  piaA^  should  heoome 
stocked  to  its  ntaximuw  eap^ity  v^ithia  a  yoar.  On  ih#  ot^  hand, 
if  State  or  Federal  aid  i^  relied  upon  only  a  limited  number  of 
fingerling  or,  at  h^y  yearling  fish  will  be  available  for  beginning 
operations,  and  it  will  rei|uine  frc«  two  to  three  y^#M«  for  them  to 
nature  and  stock  tb^  ponds  through  iM^ml  f4^rodu<^ion* 

The  wise^  oourse^  tben«  will  be  to  §I^Hm  a(M#e  n^l^ivo  species  w4^ 
to  make  a  persistent  e|fort  to  secure  adult  i^ecin^ns^  This  can  best 
be  done  in  the  fall  months,  wh^  the  Sak  will  a^r§  quicJ^y  recover 
from  slight  injuries  whieh,  during  ^  p^iod  of  high  tomper^tufO, 
might  develop  into  ugjy  ^oP^s  mi  possibly  Jrill  them. 

Fish  hooked  only  in  the  mouth  are  in  no  way  harmed  for  bf ee^er^, 
but  the  graatest  precaution  must  be  tok^  in  holding  th^m  :and  in 
tran^(H4iBg  thena  to  the  pofid.  ^  j4H>seiang  or  rubbii^  pff  of  scs^les 
induces  a  fungus  growth  wi^ieb  will  eventually  ^read  over  the  body 
and  result  fatally.  As  the  fish  are  captured  they  may  be  pl^^oed  in 
buckets  or  tubs,  which  m^y  fep  dl^rjfieqod  by  throwing  an  old  blanket  or 
carpet  over  the  top.  In  changing  the  water,  which  should  be  done  as 
oft^i  as  Utit  fii^  seem  to  raquire  it,  ea»  should  be  taken  not  to  excite 
them.  When  the  fi^  are  to  be  hold  for  several  days  before  they  can 
be  transferred  to  the  pond,  it  is  ckdvisable  to  excavate  a  shallow 
bassn  at  the  margin  of  4im  lake  or  viver  wheve  the  colLBcdon  is 
being  made  and  arrange  for  a  moderate  flow  of  water  from  the  j&ain 
body  through  its  entire  length-  A  pool  of  running  water  6  feet 
long,  3  feet  wide,  and  from  12  to  18  inches  de^  will  hold  two  or 
three  dozen  large  fish  with  safety.  Liiv  boxes  should  not  be  used, 
AS  fi^  held  in  them  will  bruise  themselves  beyond  rtoovery. 

In  ccmveying  fiA  a  oonsiderable  distance  by  rail  or  wagon,  recep- 
tacles of  such  diameter  ^at  each  specimen  may  lie  at  full  length  on 
t^e  bottom  should  be  provided.  The  depth  of  the  water  is  a  matter 
of  less  importance,  but  it  ebould  be  kept  at  the  proper  temperature 
Mid  well  aerated.  If  necessary,  iee  may  be  used  to  maintain  an  enrcn 
t^nperature  corresponding  to  thai  from  which  the  fish  were  taken ; 
but  if  that  be  high  and  the  distance  to  ihe  pond  great,  it  ^^  be 
found  easier  to  reduce  the  temperature  to  40^,  and  gradually  raise  it 
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when  nearing  the  destination  to  conform  to  that  of  the  water  in 
which  the  fish  are  to  be  liberated.  During  conyeyance  the  water  in 
the  receptacles  will  be  kept  in  motion  and  adequately  aerated;  but 
when  standing  still  it  must  be  artificially  aerated  by  dipping  out 
some  water  and  pouring  it  back  into  the  receptacle  from  a  height 

The  ordinary  10-gallori  can  is  employed  by  the  Bureau  of  Fisheries 
for  the  transportaticm  of  small  fish,  but  if  the  fish  are  too  long  for  its 
diameter  nothing  is  better  than  wash  boilers.  Any  clean  receptacle 
may  be  used,  but  those  mentioned  are  the  most  convenient  to  handle. 

If  the  use  of  artificial  food  is  not  contemplated,  the  number  of 
brood  fish  allotted  to  a  pond  must  be  apportioned  to  the  natural  food 
available  for  both  the  adults  and  the  expected  fry  and  fingerlings. 
Fifty  of  either  species  of  black  bass  or  100  specimens  of  any  of  the 
smaller  species  are  maximum  numbers  for  an  acre  of  water,  where  the 
offspring  is  to  remain  in  the  brood  pond.  These  numbers  should 
produce  a  much  larger  number  of  fry  than  the  waters  can  sustain 
until  mature,  but  allowance  will  have  to  be  made  for  losses  through 
cannibalism  and  the  ordinary  vicissitudes  of  their  environment. 
Pt*omiscuous  collections  of  fish  will  invariably  run  about  equally  as 
to  sex,  and  the  numbers  recommended  will  therefore  give  25  and  50 
pairs,  respectively. 

There  are  no  external  markings  by  which  the  sex  of  pond  fishes 
can  be  positively  determined,  but  the  female  black  bass  usually  pre- 
sents a  more  mottled  appearance  than  the  male  and  her  colors  are 
brighter. 

SPAWNINO  SEASON. 

Black  bass  will  nest  in  the  spring  when  the  water  temperature 
rises  above  60**  F.  Ordinarily  68®  F.  will  bring  about  deposits  of 
eggs,  but  if  the  season  is  a  backward  one,  the  fish  may  spawn  at  58® 
F.  On  the  other  hand,  an  unusually  advanced  season  may  not  bring 
results  imtil  the  temperature  exceeds  65®  or  68®  F. 

Suitable  temperatures  for  spawning  prevail  in  the  more  southerly 
States  as  early  as  February;  in  the  latitude  of  Tennessee,  in  March; 
in  southern  Illinois,  during  April;  in  Iowa,  during  May;  and  in 
northern  Minnesota,  in  June.-  The  spawning  season  extends  over 
two  or  more  weeks,  and  is  usually  marked  by  two  periods  of  intense 
activity,  following  a  rise  in  temperature  after  several  days  of  ab- 
normally cool  weather.  In  the  Southern  States  the  nesting  season 
is  not  so  sharply  defined,  owing  to  the  almost  continuously  favorable 
temperatures  throughout  the  year,  which  cause  rapid  development 
of  the  ova.  At  the  Texas  station  of  the  Bureau  of  Fisheries  there 
regularly  occurs  a  hatching  period  in  February,  one  in  April,  and 
scattering  hatches  throughout  the  summer.  The  crappies,  sunfishes, 
rock  bass,  and  catfishes  will  spawn  from  one  to  two  months  later  than 
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the  black  bass  in  the  same  waters,  and  the  sunfishes  and  rock  bass  will 
continue  nesting  to  some  extent  until  the  approach  of  cool  weather 
in  the  falL 

SPAWIONG  HABITS. 

Ordinarily  ponds  will  require  no  special  preparation  for  the 
spawning  season.  Some  of  the  species  choose  the  roots  of  water 
plants  on  which  to  spawn,  while  others  seek  out  gravel  spots  and 
find  them,  however  much  they  may  be  hidden  by  deposits  of  mud. 
Catfish  burrow  into  embankments  and  under  rocks  and  logs,  and  it 
is  well  to  provide  substitutes  for  such  shelters  where  this  species  ia 
being  propagated,  for  which  purpose  heavy  planks  weighted  to  the 
bottom  of  the  pond  will  be  suitable  and  will  offer  the  least  impedi- 
ment to  seining  operations  later  on. 

With  the  right  material  at  hand  the  male  will  prepare  the  nest  to 
his  precise  taste  and  after  its  completion  will  seek  a  partner.  There 
are  many  ups  and  downs  in  the  domestic  life  of  fishes,  especially  in 
the  case  of  such  pugnacious  species  as  the  black  basses.  The  battles 
of  the  males  for  favorite  females  are  liable  to  cause  injuries  result- 
ing in  death ;  or  after  being  won,  a  consort  may  prove  not  sufficiently 
advanced  in  maturity,  in  which  case  the  fish  separate  and  the  male 
continues  his  search  for  a  more  congenial  mate. 

Actual  spawning  will  extend  over  several  hours,  the  eggs  being 
emitted  and  fertilized  at  varying  intervals. 

All  the  eggs  carried  by  a  female  may  not  be  ripe  at  one  time,  and 
the  male  will  repeatedly  seek  new  mates  until  the  nest  has  been 
stocked  to  his  satisfaction,  driving  each  ccmipanion  away  when  she 
ceases  to  perform  the  function  for  which  she  was  obtained.  The  eggs 
are  adhesive,  and  attach  themselves  to  gravel,  roots,  or  other  material 
on  the  beds.  The  male  remains  on  the  nest  during  the  entire  period 
of  incubation,  fanning  the  eggs  clean  of  sediment  with  a  gentle 
motion  of  his  fins  and  watchfully  guarding  against  the  encroach- 
ment of  other  fishes  on  his  domain.  He  is  the  personification  of 
valor  at  this  time,  and  all  other  creatures  in  the  pond  apparently 
have  the  greatest  respect  for  him.  Nothing  but  the  loss  or  death 
of  the  eggs  from  low  temperatures,  heavy  deposits  of  sediment,  or 
other  adverse  conditions  will  cause  him  to  abandon  his  nest.  Not- 
withstanding their  ferocity,  black  bass  will  nest  in  close  proximity 
to  one  another  and  attend  to  their  respective  parental  duties  in  entire 
amity,  whereas  the  approach  of  a  strange  fish  will  be  resented. 

Sunfish  are  decidedly  gregarious  during  the  spawning  season  and 
will  locate  their  nests  very  closely  together.  With  them  all  is  har- 
mony, the  sole  thought  of  each  appearing  to  be  centered  upon  his 
own  particular  business. 
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The  israppies  apawa  Ib  Aomparatiyely  «Laep  wat^r  oi  imlf  te4  we^ti^ 
Owing  to  tkeir  color,  ^  depth  of  th«  water,  Mul  its  iMwl  l;iirbulityi 
but  few  observations  have  been  made  of  their  peculiar  iimraater* 
istics  at  this  period. 

Rock  bass  and  warmouth  bass  deposit  their  eggs  on  gravel  beds  of 
p-eatly  varying  diameters,  and  their  spawning  instincts  are  some- 
what similar  to  diose  of  the  black  bass,  tiiough  in  a  less  marked 
degree. 

By  reason  of  their  intrepidity  at  the  time,  all  of  the  species  referred 
to  appear  to  be  very  tame  while  guarding  their  nests,  but  this  instiftct 
should  not  be  presumed  upon  by  permitting  unnecessary  disturb- 
ances about  tiie  beds. 

1*he  incubation  period  of  eggs  of  the  various  pond  fishes  ranges 
from  a  few  days  to  two  weeks  or  more,  depending  upon  ttie  mean 
water  temperature.  A  drop  below  65®  F.  is  invariably  fatal,  ^ile 
tlie  percentage  of  hatch  below  58*^  F.  is  greatly  reduced. 

Under  uniformly  favorable  conditions  healthy  eggs  will  hatch 
without  any  loss  to  speak  of,  but  the  average  hatch  of  domesticated 
stock  is  not  oA'er  60  per  cent.  This,  however,  is  a  sufficiently  large 
percentage  to  make  pond-fish  culture  profitable. 

CHARACTERISTICS  OV  THB  YOUKO  FISH— THBBt  FOOD  AITD 

jGEOVTH. 

Whexi  first  hatched  the  fry  of  most  of  th^se  ^)ecies  gr?  colorless, 
f^d  because  of  their  tendency  to  collect  itmong  the  roots  aisid  in  th^ 
crevices  of  the  spawning  beds  are  difficult  to  find.  They  biwjoj?^ 
dwker  in  a  few  day^,  however,  and  are  easily  distinguished*  In  a 
phort  time  they  rise  ^  few  inchj&s  off  the  bed  during  the  day  gnd  re- 
turn to  the  bpttoip  at  night,  ii?/Qr^;^i»g  th^e  distawj^  pacb  is^y  u^til 
they  eventually  reach  the  surface.  During  all  this  tiiwe  tbe  parent 
fkb  Ivis  givftn  them  the  same  sedulous  attention  ^s  wb^  ikey  were 
in  tlie  egg  stage.  Gr^idually  the  school  enlarges  ia  ^irc^^mfefcn^  to 
S¥ch  an  extmt  th^t  he  h^s  difficulty  in  keeping  hi;i  faroogi  tqgejthcx. 
He  crowd§  them  into  shoal  water — their  natural  fiae4iijg  gr^uod — and 
patrols  the  shore  in  an  effort  to  ward  off  eneiapdfs,  hut  they  fmaHy 
tH2p>irate  into  sm^lji  hands,  escape  the  vigUaiice  of  th^ir  guardian,  ai^ 
became  free  lonces  in  the  ^ife  for  survival 

The  largemouth  black  bass  and  cai:£sh  fry  school  mMch  longer 
than  the  other  specif  n^entioned;  in  &Lct,  catfish  fry  r^Uin  this 
gizegai'ious  te^dency  throughout  the  first  yofiiv,  while  ypuDg  bls^ck 
basiS  remitin  together  pntiji  2  inches  or  more  in  length. 

Young  ^UAfish  «nd  Qfiifisb  ^e  easily  taught  to  t^  prtifi^al  fap4, 
when  the  natural  food  of  the  pond  is  insufficient  tor  \}mr  nourish- 
ment.   As  with  the  adult  fish,  animal  tissue  is  the  most  readily  ac- 
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mptM^  mA  tnll  iNwliioa  ihi  ^imgmt  gfPowtk^  tboiigh  «poked  <i»rfalii 
w  vegetables  wail  aMwer,  iia4  l^i»  ^F«n  r^li^hed  bj  yauAg  cjitfish 
vbtfi  given  i«  tii«  mw  stofce. 

The  food  should  be  scattered  along  the  natui:^  feodipg  grounds^ 
starting  with  a  small  amount  a|i4  lli^l'iBs^ing  the  quantity  to  what  the 
Gsh  will  daily  consume.  Care  should  be  taken  to  prevent  the  poUu- 
tien  of  the  posd  thrMi^  the  <laebmpoaitioB  ol  ftxowi  food. 

The  yauBg  bftooeo  and  <a«ppias  ean  not  be  0icQe»fally  fed,  and 
mufit  depend  entirely  upon  the  insect  life  in  the  pcmd  for  thor 
sufltmanee.  Fw  this  reason  no  moro  young  fish  of  these  q^ies 
Aould  foe  earrled  in  a  pond  dian  the  natural  food  supply  ooAtoined 
therein  will  support. 

When  such  food  is  inadequate  for  the  number  of  fish  in  a  pond  the 
&niy  idtemative  will  be  the  provision  of  additional  ponds,  to  whifib 
a  portion  of  the  fry  may  be  transferred  for  rearing.  A  public- 
spirited  course  would  be  to  plant  the  surplus' ^tock  in  Belaboring 
public  waters,  taking  eare  not  to  introduce  them  into  streams  aad 
lakes  which  should  be  reserved  to  trout  or  salmon,  as  their  preeenee 
would  be  detrimental  to  ttie  latter  species.  Sudi  a  poUey  pursued 
by  several  fish-culturists  in  a  given  vicinity  would  maintain  good 
p«blie  Ashing,  witliout  diminishing  to  any  appreciable  ^^^t  th# 
quantity  of  edible  fish  in  the  waters  under  private  control.  Qrdi^ 
narily  well^oonstructed  ponds  are  oapable  of  produoiiig  firom  two  t^ 
ten  times  the  number  of  fry  that  can  be  reared  therein.  The  surplus 
is  of  some  value  as  food  for  the  sttHmger  q^edmens,  but  would  be  #f 
much  greater  value  if  liberated  in  adjacent  lakes  or  streams. 

i 

icAtAcm  or  4  iK)n>  roa  thb  psoDucTioy  of  wfssL 

It  is  difficult  to  estimate  the  capacity  of  ponds  for  the  various 
stages  in  the  pxiwth  of  fiidi.  It  depends  f  cmt  the  most  piart  upon  the 
asMmnt  of  appropriate  food  available.  A  2-aore  pond  produdbpg 
10,000  one-yeer*old  black  bass  from  4  to  6  inches  long  would  be  n 
remarkably  suocessful  enterprise,  and  80,000  one  and  one*hall  to  two 
ineh  yearling  cntppie  or  sunGsh  to  an  aere  of  water  wouJd  be  like- 
wise notable.  These  numbers  have  been  realized  and  in  some  ip- 
stanoes  exceeded,  but  the  average  results  are  doubtless  mmii  smaller. 

The  stoek  will  be  decreased  throu^  cannibalism  at  leafilb  50  per 
cent  t^  the  end  of  the  second  year,  nnd  the  yearlings  held  over  will 
e<»^ui|ie  a  large  pereeqtitge  of  the  fry  hatched  during  the  s^ooud 
and  succeeding  years  of  operations.  Enough  should  snndve)  Iiow- 
e^^r,  to  maintain  the  adult  stock  at  the  maximum  number  that  the 
pond  will  support 

In  waters  of  high  temperature  those  species  adapted  to  ott]turfi  in 
ponds  will  aMain  maturitflf  and  neproduoe  nt  tim  age  of  2  jmiw*    In 
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cool  waters  reproduction  may  be  delayed  until  tiie  fourth  year,  or 
in  case  the  species  is  very  poorly  adapted  to  the  temperature  condi- 
tions the  fish  may  remain  small,  stunted  specimens  throughout  life 
and  never  reproduce. 

BRBMIBS. 

There  are  many  enemies  of  fish,  especially  of  fry  and  fingpielingBi 
against  which  the  fish  culturist  must  wage  continual  warfare..  The 
heaviest  losses  will  be  from  cannibalism,  and  these  will  be  gauged 
by  the  balance  of  the  food  and  fish  in  the  pond.  Some  species  are 
more  predaceous  than  otiiers.  For  this  reason  black  basses,  the  scourge 
of  restricted  waters,  are  recommended  only  for  large  areas  of  the 
highest  fertility.  Such  species  as  pike  and  pickerel  should  never  be 
selected  for  culture  in  ponds,  as  they  are  the  most  piratical  and 
devastating  fishes  inhabiting  fresh  waters. 

It  is  necessary  to  guard  closely  against  the  inadvertent  establish- 
ment in  a  pond  of  any  undesirable  species  of  fish  or  animaL  Turtles 
and  snakes  will  consume  large  numbers  of  fry  and  fingerlings  in  the 
course  of  a  season  and  should  be  barred  from  the  waters  as  strictly 
as  possible.  Kingfishers,  herons,  ducks,  mudhens,  fish  hawks,  etc, 
eoon  locate  a  pond  and  prove  most  persistent  poachers.  Powder  and 
shot  is  their  most  effective  deterrent.  If  inroads  on  the  stock  are 
made  by  mink,  they  should  be  trapped  in  season — at  a  time  when  they 
will,  at  least  in  part,  make  reimbursement  for  their  board.  Musk- 
rats,  while  not  fish  destroyers,  work  havoc  with  pond  embankm^itB 
and  should  be  exterminated. 

METHODS  BMPLOTBD  BT  THE  BUREAU  OF  FISHERIES  IN  THE 
DISTRIBUTION  OF  FISH. 

The  Bureau  of  Fisheries  will  imdertake  to  furnish  fish  to  indi- 
viduals for  stocking  public  and  private  waters.  Blanks  upon  which 
to  submit  formal  application  will  be  supplied  on  request.  Assign- 
ments of  fish  are  made  large  enough  to  form  the  nucleus  for  a  brood 
stock  for  a  given  area  of  water,  and  are  delivered  at  the  applicant's 
railroad  station  free  of  charge.  From  the  information  given  in  these 
applications  the  Bureau  decides  as  to  the  suitability  of  the  waters 
for  the  fish  asked  for  and  reserves  the  right  to  substitute  other  species 
if  in  its  judgment  the  applicant's  selection  is  ill  chosen  or  it  is  im- 
possible, with  its  limited  facilities,  to  supply  the  species  specified 
within  a  reasonable  length  of  time. 

None  of  the  pond  fishes  recommended  in  the  foregoing  pages  will 
be  furnished  by  the  Bureau  for  stocking  lakes  or  streams  in  Washing- 
ton, Oregon,  California,  Idaho,  Nevada,  or  the  western  portions  of 
Wyoming  or  Montana,  as  it  is  believed  their  introduction  into  su^ 
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waters  might  prove  detrimental  to  the  important  salmon  and  trout 
fisheries  of  the  Pacific  coast 

Basses,  crappie,  and  simfishes  are  propagated  at  13  of  the  Bureau's 
litations,  ranging  in  location  from  Vermont  to  South  Carolina  and 
from  Texas  to  Iowa.  However,  the  facilities  at  Uiese  stations  are 
entirely  inadequate  to  fill  the  rapidly  growing  demands,  and  the 
Bureau  has  for  some  years  supplemented  its  supplies  by  collecting 
young  fish  of  the  species  named  from  the  overflow  waters  of  certain 
rivers  in  Uie  Mississippi  Valley,  where  they  are  indigenous. 

No  source  of  supply  can  be  relied  upon.  A  sudden  change  in  tem- 
perature during  the  spawning  season  may  cause  a  year's  failure  at  an 
important  pond-culture  station,  and,  unfortunately,  this  critical 
period  occurs  at  a  time  when  sudden  climatic  changes  are  natural. 
The  success  attained  in  collecting  yoimg  fish  from  overflow  waters 
depends  upon  favorable  water  stages,  not  only  at  spawning  time  but 
throughout  the  collecting  season ;  as  widely  varying  water  stages  are 
encountered  from  week  to  week  and  from  year  to  year,  the  results 
of  a  season's  work  can  not  be  foretold  with  any  degree  of  certainty. 

It  is  the  policy  of  the  Bureau  to  fill  applications,  so  far  as  practi- 
'  cable,  in  the  order  of  their  receipt,  and  the  allotments  are  as  liberal 
as  circumstances  will  permit.  Aside  from  the  uncertainty  as  to  the 
stock  of  fish  available  for  distribution,  there  are  other.factors  govern- 
ing the  size  of  allotments  and  the  time  of  delivery  that  are  not  gen- 
erally understood. 

On  account  of  the  greater  value  of  fingerlings  than  fry  for  stock- 
ing purposes  and  the  proportionate  difficulty  and  expense  of  produc- 
ing the  larger  fish,  it  is  of  course  impossible  to  supply  them  except  in 
comparatively  limited  numbers.  It  has  been  estimated  that  350  fish 
1  inch  long  are  of  more  value  than  1,000  fry,  and  that  25  fish  6  inches 
IcHig  are  the  equivalent  of  100  only  half  as  long.  This  is  approxi- 
mately the  ratio  of  decrease  experienced  in  rearing  fingerling  fish  at 
tiie  Bureau's  stations,  and  allotments  to  applicants  are  governed 
accordingly. 

The  distribution  operations  of  the  Bureau  of  Fisheries  close  with 
the  fiscal  year  ending  June  30.  At  the  opening  of  the  new  fiscal  year 
all  applications  on  hand  are  listed  and  arrangements  are  made  to 
supply  the  fish  assigned  thereon  before  the  following  winter  so  far  as 
the  stock  available  will  permit.  Applications  received  after  the 
opening  of  the  fiscal  year  can  not  be  filled  in  the  same  calendar  jrear, 
unless  tiiere  happens  to  be  a  surplus  stock  after  deliveries  have  been 
made  on  all  listed  applications. 

There  are  two  distinct  periods  of  distribution — one  of  fry  m 
die  late  spring  months,  the  shipments  being  forwarded  in  charge  of 
messengers  direct  from  the  stations  where  the  fish  are  propagated, 
and  the  other  by  the  Bureau's  cars,  which  extends  from  early  in  July 


Digitized  by 


Google 


28  ¥Sm   PONDS   GOf   FABMB. 

until  llBte  in  the  fslL  The  later  dittrilmtiofi  is  ol  fingnttng  fish^ 
their  size  increasing  as  the  work  progresna 

The  dlsfaribtitims  a]%  arranged  to  corer  the  cdfintry  by  Statee  or 
groupe  of  States^  and  indiyidual  tripe  are  routed  in  such  a  way  as  to 
most  effectively  and  ec<»oniically  supply  all  applieaats  of  a  particu- 
lar section  of  a  State*  The  Bureau  does  not  carry  at  all  times  a 
supply  of  fish  that  ean  be  delivered  on  demand.  t'Mi  reproduce 
only  once  a  year,  and  when  the  supply  for  any  one  year  is  eishausted 
it  is  necessary  to  wait  another  year^  or  until  the  next  breeding  season, 
before  another  supply  can  be  obtained.  Barely  is  a  second  trip  made 
over  a  route  in  the  course  of  a  year,  and  if  for  any  reason  an  appli- 
cant fails  to  meet  the  Bureau's  messenger  and  receive  his  consign- 
ment, the  application  is  held  for  another  attempt  the  following  year. 
Only  in  extraordinarily  good  seasons  can  the  entire  area  of  the 
United  States  be  covered.  Each  section  is  supplied  in  turn,  so  far 
as  practicable,  priority  being  given  to  the  older  applications  on  file. 

Applicants  are  notified  from  30  to  60  days  in  advance  of  the  con- 
templated shipments  of  their  fish,  and  a  second  notice,  specifying  the 
exact  time  of  arrival,  is  sent  by  the  messenger  while  eii  route.  Every 
precaution  is  tak^n  by  the  Bureau  to  avoid  misunderstandings,  and 
it  is  essential  that  applicants  follow  all  the  instructions  they  may 
receive. 

RBMOVINO  FISH  FftOM  POKDSw 

In  removing  fish  from  a  pond  at  any  time  the  same  care  should  be 
exercised  as  in  handling  stock,  due  precaution  being  taken  to  reserve 
the  best  specimens  for  breeders,  and  to  retain  a  sufficient  number  for 
future  reproduction.  Their  number  and  size  must  be  left  to  Ae 
judgment  of  the  proprietor  of  the  pond,  as  it  will  vary  greitly  with 
the  character  of  the  water,  size  of  the  pond,  climatic  conditions,  and 
geographical  location. 

In  southern  latitudes  pond  fishes  commence  nest  biiilding  in  March, 
while  farther  north,  in  Iowa  and  Illinois,  reproduction  does  not  occnr 
until  May  or  June.  Young  fish  recently  hatched  htt  very  tender  and 
should  not  be  molested  for  at  least  30  days. 

Cftre  should  be  taken  in  removing  adult  ffae^  from  a  pond,  espe- 
cially during  the  ^ring  and  summer  montha  In  making  the  selec- 
tion the  larger  fish  sdiould  be  preferred  to  the  medium-sized  ones,  as 
ib»  larger  specimens  are  very,  destructive  to  ihe  smaller  fisfa.  They 
are  not  ae  prolific  as  thoee  of  average  weight,  and  have  usually  at- 
tained their  size  throu^  calmibalism. 

If  a  feit  fish  for  table  use  are  desired,  and  one  hae  the  time,  tbey 
can  probably  best  be  taken  with  hook  and  line*  A  fyke  net  might 
be  used  «nder  certain  CMiditions,  or  a  few  may  be  taken  in  a  tray 
constructed  of  light  wooden  framing,  covered  with  netting  or  galvan^ 
ized  wire  cloth  of  about  1-indi-square  mesh.  The  trap  should  have 
R  cone-shaped  entrance  for  the  fish,  and  the  interior  should  contain  a 
few  minnows  in  a  wire  cage  which  are  used  as  bait. 
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Where  many  fish  are  to  be  removed  from  a  pond  a  seine  should  be 
employed.  To  use  it  to  the  greatest  advantage  about  one-third  of 
the  water  should  be  drawn  off;  this  will  cause  the  adult  fish  to 
congregate  in  the  deeper  waters,  where  they  may  be  more  readily 
secured.  The  water  should  be  drawn  off  slowly  in  order  to  give  the 
small  fish  a  chance  to  follow  it  down. 

'  Before  drawing  the  pond  the  vegetation  should  be  removed  from 
the  lower  portion  of  the  pond  where  the  seine  is  to  be  hauled.  .It 
may  either  be  cut  or  raked  out  with  a  long-handled  garden  rake  from 
the  bank.  Wading  in  the  pond  is  to  be  avoided,  as  it  makes  the 
water  roily  and  leaves  deep  holes  in  the  bottom,  in  which  the  young 
fish  are  apt  to  be  caught. 

In  lowering  the  water,  vegetation  of  a  rank  and  dense  growth  is 
very  apt  to  settle  down  and  smother  the  young  fish.  It  should  be 
moved  as  soon  as  observed,  but  cat's-tail  and  other  plants  having 
stems  of  sufficient  strength  to  support  them  in  an  upright  position 
need  not  be  removed,  unless  this  is  necessary  in  order  to  haul  the 
seine. 

In  many  instances  it  might  not  be  necessary  to  draw  off  the  water 
if  the  vegetation  were  removed  from  a  portion  of  the  pond  and  the 
fish  fed  regularly  in  the  cleared  space,  for,  with  care,  a  seine  could 
be  passed  around  them  and  a  large  number  secured. 

It  is  inadvisable  to  draw  a  pond  during  the  warm  smnmer  months 
unless  one  has  the  supply  of  water  available  to  refill  it  at  once. 
Better  results  are  attained  by  drawing  off  the  water  in  the  cool  fall 
months,  but  even  then  one  should  be  sure  of  being  able  to  refill  the 
pond  before  freezing  weather.  For  this  reason  it  is  believed  that 
seining  with  a  large  net  in  the  clearing  where  the  fish  have  been 
accustomed  to  feed  would  give  the  best  results. 

When  the  proper  amount  of  water  has  been  drawn  off  the  seine 
should  be  laid  out  from  a  boat  and  hauled  toward  the  bank  at  the. 
deeper  end  of  the  pond.    In  case  the  deepest  place  is  near  the  middle 
of  the  pond,  it  will  be  necessary  to  work  the  seine  aroimd  the  fish 
and  haul  it  toward  the  nearest  bank. 

Should  more  fish  be  removed  from  the  pond  than  is  desired  for 
inmiediate  use,  the  surplus  can  be  placed  in  a  floating  live  box 
anchored  near  the  outlet  or  where  the  water  is  deep.  This  box  may 
bo  made  of  wooden  slats  placed  far  enough  apart  to  permit  a  free 
circulation  of  water  and  yet  retain  the  fish.  The  slats  should  be 
nailed  to  a  small  frame  of  2  by  2  inch  material,  forming  a  box  16 
feet  long,  4  feet  wide,  and  3  feet  deep,  and  provided  with  a  hinged 
cover. 

If  preferred,  a  small  inclosure  in  the  pond  fenced  with  galvanized 
wire  might  be  provided  for  holding  surplus  fish,  removing  them  when 
required  with  a  large  hand  dip  net  or  a  small  seine.  The  advantage 
of  the  inclosure  over  the  live  box  is  that  it  will  not  crowd  the  fish, 
and  they  are  thus  held  under  more  natural  conditions. 
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IRTRpDUCTIQN. 

The  activities  of  the  Bureau  of  Fisheries  in  Alaska  fall  into  tfai^ee 
general  classes,  as  follows:  (a)  The  enforcement  of  tji©  law  and  r^u- 
lations  having  to  do  with  the  protection  and  conservatio^  of  the  fish- 
eries and  the  operatioi^  of  hatcheries,  (b)  a4ministratiye  work  in 
connection  with  the  American  fur-sieal  her4  of  the  Nortl^  Pacific 
Ocean,  ^d  (c)  the  enforcement  of  the  ^aw  for  the  protection  of  thQ 
fpr-hearing  p.nimals  in  Alaska  generally. 

Under  the  first  head  th^  \^ork  is  directed  not  only  tp  tlve  enforce 
ment  of  the  law  and  regulations  in  respect  to  the  fisheries,  but  con- 
templates such  investigations  and  inquiry  along  scientific  and  eco- 
nomic lines  as  facilities  permit.  Another  important  feature  is  the 
statistical  review  of  the  fisheries  and  discussion  of  the  methods^  which 
is  prepared  each  year.  Still  another  phase  of  this  part  of  the  work 
is  inspection  of  the  private  hatcheries. 

The  activities  of  the  Federal  Government  in  respect  to  the  North 
American  fur-seal  herd  are  concerned  in  lai^  measure  with  enforcing 
the  provisions  of  the  North  Pacific  Sealing  Convention  of  July  7, 
1911,  and  the  act  of  Congress  giving  effect  to  that  convention,  ap- 
proved August  24,  1912.  The  taking  of  these  seals  at  sea  is  prohib- 
ited and  the  TriHing  of  them  at  the  Pribilof  Islands,  the  only  place  at 
which  the  seals  come  to  land,  is  limited  to  the  number  necessary  to 
supply  food  for  the  native  inhabitants.  Under  restricted  conditions 
descendants  of  aboriginal  inhabitants  dwelling  on  the  North  Ameri- 
can coast  may  take  seals  at  sea. 

The  three  important  positive  duties  having  to  do  at  the  present 
time  with  the  fur-eeal  herd  are  (1)  the  administration  of  the  Pribilof 
Islands  Reservation,  (2)  the  marketing  of  the  skins  belonging  to  the 
Grovemment  taken  at  the  Pribilof  Islands,  and  (3)  the  patrol  of  the 
North  Pacific  Ocean  and  Bering  Sea  for  the  prevention  of  pelagic 
sealing.  The  administration  of  the  Pribilof  Islands  Reservation  and 
the  marketing  of  skins  is  performed  imder  the  direction  of  the  Depart- 
ment of  Commerce;  the  work  of  patrolling  the  North  Pacific  Ocean 
and  Bering  Sea  is  performed  by  vessels  of  the  Coast  Guard  detailed 

for  that  purpose. 
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The  general  law  for  the  protection  of  fur-bearing  animals,  ap- 
proved April  21,  1910,  places  the  duty  of  the  enforcement  of  its  pro- 
visions upon  the  Department  of  Commerce.  The  law  itself  forbids 
tiler  kSling  of  any.  fiirJ>6aring  anmial  in  Abska  but  nuth^jniogr  tb^ 
Secretary  of  Commerce  to  establish  by  regulation  open  seasons  for 
the  various  animals.  Fur  seals  and  sea  otters,  while  included  within 
the  scope  of  this  general  law,  are  dso  made  the  subjects  of  special 
legislation.  The  enforcement  of  the  law  and  the  regulations  for  the 
protection  of  the  fur-bearing  animals  in  Alaska  by  the  department, 
aside  from  the  Pribilof  Islands,  rests  largely  upon  the  wardens  em- 
ployed under  the  immediate  direction  of  the  Bureau  of  Fisheries.  In 
addition  to  their  other  duties  the  wardens  collect  information  in 
regard  to  the  abundance,  distribution,  and  natural  history  of  the 
various  fur-bearing  animals.  Attention  is  also  given  to  the  opera- 
tions of  fur  farms,  and  information  in  regard  to  this  indxistry  is  col- 
lected whenever  possible.  Statistics  in  regard  to  the  shipment  of 
furs  from  Alaska  are  secured  by  a  system  of  reports  made  direct  to 
the  Bureau  of  Fisheries,  which  are  as  far  as  practicable  checked  with 
the  records  of  the  collector  of  customs  at  Juneau. 
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As  in  similar  reports  for  previous  years,  the  Territory  of  Alaska 
is  here  considered  in  the  four  coastal  geographic  sections  generally 
recognized  as  follows:  Southeast  Alaska,  embracing  all  that  narrow 
strip  of  mainland  and  the  nimierous  adjacent  islands  from  Portland 
Canal  northwestward  to  and  including  Yakutat  Bay;  central  Alaska, 
the  region  on  the  Pacific  from  Yakutat  Bay  westward,  including 
Prince  William  Sound,  Cook  Inlet,  and  Chignik;  western  Alaska,  the 
shores  of  Bering  Sea,  tributary  waters,  and  the  islands  in  Bering  Sea; 
and  arctic  Alaska,  all  that  portion  of  Alaska  facing  on  or  tributary 
to  the  Arctic  Ocean. 

Detailed  reports  and  statistical  tables  dealing  with  the  various 
fishery  industries  are  presented  herewith,  and  there  are  ako  given  the 
important  features  of  certain  subjects  which  were  the  object  of  special 
investigation  or  inquiry. 

WATERS  CLOSED  TO  COMMERCIAL  FISHINO. 

It  being  deemed  desirable  by  the  department  to  designate  certain 
waters  as  salmon-breeding  reserves  in  southeast  Alaska  in  addition 
to  those  previously  selected  for  that  purpose,  a  hearing  was  held  at 
Seattle,  Wash.,  October  1,  1915,  in  order  to  give  persons  interested 
an  opportunity  to  present  their  views. 

The  hearing  further  confirmed  the  department's  opinion  as  to  the 
desirability  of  establishing  these  reserves,  and  under  date  of  Octo- 
ber 25, 1915,  an  order  was  issued,  to  be  eflFective  January  1, 1916,  for- 
bidding all  fishing  for  sahnon  or  other  fishing  in  the  prosecution  of 
which  salmon  are  taken  or  injured  in  the  waters  described  as  follows: 

1.  All  waters  tributary  to  Barnes  Lake,  Prince  of  Wales  Island. 

2.  Hetta  Creek,  its  tributary  waters,  and  the  region  within  500 
yards  of  the  mouth  of  said  creek. 

3.  Sockeye  Creek,  its  tributary  Boca  de  Quadra  hatchery  waters, 
and  the  region  within  500  yards  of  the  mouth  of  said  creek. 

In  addition  to  the  waters  affected  by  the  order  of  October  25, 1916, 
there  are,  as  a  result  of  previous  orders  of  the  Secretary  of  Commerce, 
special  limitations  upon  commercial  fishing  within  the  following 
described  waters:  Wood  and  Nushagak  Rivers  in  western  Alaska;  in 
central  Alaska  all  streams  flowing  into  Cook  Inlet,  Eyak  Lake,  and  a 
limitation  on  fishing  in  Eyak  River;  and  in  southeast  Alaska,  Anan 
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10  ALASKA  FISHEKEBS  AND  FUB  INDUSTRIES  IN  1915. 

Creek  and  Naha  Stream.  In  addition,  fishing  limitations  by  authority 
of  Executive  order  and  proclamation  apply  to  waters  of  the  following: 
Afognak  Reservationy  Aleutian  Islands  Reseryation,  and  Tes  Bay 
and  Stream. 

In  the  summer  of  1914  it  was  brought  to  the  attention  of  the  Bureau 
that  there  was  a  lack  of  definite  agreement  as  to  the  mouth  of  the 
Eenai  River,  a  tributary  of  Cook  Inlet,  in  reference  to  the  require- 
ments of  the  departmei^t's  order  of  November  18,  1912,  liiniting  ^h- 
iag  in  streams  flowing  into  Cook  Inlet.  The  matter  was  taken  up 
with  the  Cop3t  and  Geodetic  Survey,  and  in  the  spring  of  1915  instruc- 
tions wore  issued  to  a  field  agent  to  establish  markers  to  designate 
the  mouth  of  the  riyer.  When  the  worlf  was  done  it  was  found  th^t 
five  fi^h  tr^ps  had  been  located  within  the  prohibited  area. 

PATROI^  BOATS. 

During  the  ;|ctive  fishing  season  as  ci^^equ^t^  a  pat^oj  of  ik^  fish- 
ing grounds  was  maintained  as  the  fimds  of  the  Bipaau  penpitt^t}. 
Most  of  tJin^  work  i^a3  in  southj^ast  Alasl^,  where  the  fmpUcabilitf  of 
the  weekly  clpse  season,  the  extensive  fishing  grounos,  the  use  of 
pn^tioaUy  ^U  Jdj^is  of  fi^hioflp  ge^r,  the  Artwork  of  channels,  streanjs, 
and  open  waters,  and  the  keen  competition  for  fish,  qU  combine  toward 
the  need  of  special  activity  by  the  Grovemment.  To  meet  require- 
ments along  this  line,  the  Bureau^s  steamer  Osprey  (23  tons)  was 
i^^ed  throughput  the  ?«9wn,  aj^d  the  power  boats  Standard  (15  tons) 
^;fui  Iowa  (8  tpji^)  were  chartered  for  use  in  July  and  August,  Oth^ 
vessels  we^  hir^  for  short  periods  as  circumstances  required.  In 
central  Alaska  a  number  of  vessels  wer^  hii»d  for  brief  p^ods,  qj^ 
being  employed  for  most  of  July. 

Approxi^iq^t^  th^  sum  of  |5,000  w^  spent  lot  patrol  work  in  the 
p^v^ial  9e(>tions  of  Alaska,  and  it  is  estiipated  that  more  than  10,000 
i^ile?  were  covered  by  boats  engaged  in  this  service  in  the  year  1915. 
Of  this  the  steamer  Osprey  logged  4,934  nautical  miles.  The  heavi^t 
peripd^  of  steapiiag  occiured  in  the  months  of  July,  August,  and 
September,  during  the  Ume  of  active  fishing  for  salmon. 

This  opportunity  is  taken  to  reiterate  the  thought  expressed  in 
previous  reports  in  regard  to  the  pressing  need  for  additional  vessels 
for  patrol  work.  At  least  six  seaworthy  boats  are  required — three  for 
southeast  Alaska,  two  for  central  Alaska,  and  one  for  the  western  dis- 
tiiot.  This  would  meet  only  minimum  requirements.  Under  present 
GOi^tiona  it  is  occasionally  absolutely  necessary  for  some  of  the 
Borea^'s  wardens  to  accept  transport^^tion  upon  boats  owned  by 
fishiug  com|)anies  whose  operations  are  being  inspected  at  the  time. 
This  is  entirely  wrong  in  principle,  and  can  be  remedied  only  when 
ad^tional  funds  are  provided  for  an  adequate  vessel  service. 
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^e  nfcmmnectt  of  Ihe  likWB  end  regolatii&sm  tat  lfti«  pr«ii#G<^^n  ti 
the  fisheries  constitutes  no  inconsiderable  part  of  the  BureM^  duties 
in  ii^ka.  IChQ  importanoe  of  tills  work,  ^  in  t&e  ease  of  similar 
aotii4t^'els0if4sre,  is  obvious;  fi»'  it  is  only  as  &ere  is  obeM>vahce  of 
the  la^  Iftiai  ben^cial  results  in  tiie  proper  conservation  and  devdop^ 
ment  of  the  great  natural  wealth  of  the  fisheries  may  be  realized:  Hie 
law  IB  not  intetid^  to  stifle  legitimate  ent^nse  norlo  cause  oppres- 
idw  hardshipy  as  might  be  inferred  from  the  attitude  el  some  of  tiiose 
who,  beeiause  of  their  aots,  either  willful  or  otherwisey  feel  its  force; 
Or  tiie  contrary,  it  is  intended  to  benefit  directly  and  indiscriminately 
all  who  aie  concerned  wMi  it,  which  in  ikm  case  is  first  in  respect 
to  tlioee  who  are  engaged  in  the  business  of  taking  fish  and  preparing 
ti^em  for  market.  Oemparing  the  pre^ent^iay  situati^m  with  that 
whiob  exitted  cmly  a  few  years  ago,  it  is  undoubtedly  true  tiiat  theire  is 
MW  a  more  earnest  purpose  to  comply  with  botli  the  spirit  and  the  let^ 
t0F  at  the  fi^ievy  laws  in  Alaska.  But,  as  ih^  result  (ddefly  of  keen 
eMftpeitition  and  confirmed  cupidity,  manifested  in  c^tain  direetions, 
BUNPe  often  by  i^esponsible  employees,  tiie  necessity  cl  nerveivending 
wiigl  in  enforcing  the  law  rests  as  a  constant  duty  up<m  the  Cbvem- 
ment.  It  may  be  said,  happfly,  that  ii^&r  as  a  result  of  dosetr  supep«> 
tMen  and  improved  ^ci^icy  in  enfordng  the  law  or  beoause  of  a 
better  dtspo^tion  to  observe  the  law,  there  ha^re  been  but  compam- 
tiveiy  few  violations  of  the  fishery  }awe  reported  in  Ala^a  ^lis  year. 
This  is  indicated  by  the  outline  which  follows  of  the  eases  that  hare , 
received  sfttentimi. 

On  Sunday,  August  8,  1015,  WiUiam  Strand,  of  Haines,  was  found 
o]^erating  a  gfll  net  at  one  of  the  Chilkat  Islands.  Ihe  case  was  tried 
la  4iM  United  States  commissioner's  court  at  Jimeau  on  August  26. 
The  defi^idiiit  pleaded  Imjiger  as  the  reason  for  filling  on  Sunday 
»d  the  Jury  returned  a  verdict  of  not  guilty. 

The  charge  against  the  Irving  Packing  Oo.  for  having  had  a  fish 
trap  in  operation  on  Sunday,  June  28, 1914,  was  presoited  to  the  grand 
juiT  at  (hmeau  in  January,  1015,  and  a  true  bill  was  returned.  On 
P^muary  15,  1916,  a  representative  of  the  company  appeared  in 
answer  to  the  summons.  It  was  then  found  that  the  indiotm^it 
was  in  error  in  charging  the  offenders  to  be  a  corporation,  whereas 
they  were  only  a  copartn^ship.  To  settle  the  matter  promptly^ 
the  United  States  attorney  filed  a  com^aint  in  tlie  United  States 
oosDOBisBioner's  court,  and  the  representative  ol  the  firm  pleading 
^uHty,  a  fine  of  $50  was  imposed. 

-  A  complaint  was  made  by  Frank  Dandey ,  charging  an  Indian  crew 
wciCii  laying  a  net  iUega&y  across  Sarkar  Cove,  west  coast  of  Prince 
of  Wales  Island.    The  case  was  tried  in  the  United  States  commis* 
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sioner's  court  at  Craig  on  Aiigust  4,  1915.  The  defendants  denied 
the  charge^  and,  evidence  in  Uieir  favor  bemg  adduced,  they  wwe 
discharged. 

The  Thiinket  Packing  Co.  appealed  the  ^ase  dedded  agaiArt  it 
at  Juneau  in  the  fall  of  1914  for  not  dosing  certain  fish  trapd  ini  ao- 
cordajiQe  with  the  weekly  dose  period  requirement  of  lafw^  The 
appeal  is  still  pending. 

The  cases  against  Libby,  McNeill  &  Libby,  based  upon  the  indict- 
ments charging  them  with  the  wanton  wast^  of  salmon  at  a  trap 
operated  at  Tyonek  in  connection  with  their  cannery  at  Eenai  on 
July  15  to  20,  1914,  were  brought  to  trial  at  Valdez  in  SeptembcTi 
1915.  It  was  established  at  the  trial  that  the  company  had  furnished 
the  wire  and  cotton  webbing  for  a  trap  to  two  fishermen  who  alleged 
that  they  knew  of  a  good  trap  site.  These  men  funush^  the  piling* 
Through  part  of  the  season  the  company  took  the  fish  caught  by  the 
trap,  but  later  on  did  not  need  any  fish  from  it.  Thereafter  the 
alleged  waste  of  salmon  took  place.  One  of  the  most  important 
questions  of  the  case  was  the  ownership  of  the  trap.  The  defendants 
represented  that  the  material  had  been  furnished  to  the  fidberman 
without  cost  and  none  of  it  was  returned  save  a  few  tools  used  in  its 
construction.  They  disdaimed  wholly  any  interest  in  the  ownership 
or  management  of  the  trap  and  claimed  they  had  agreed  to  take 
only  the  king  salmon,  and  that  they  had  faithfully  p^ormed  their 
part  of  the  contract.  The  jiuy  deliberated  16  hours  and  returned  a 
verdict  of  not  guilty. 

An  indictment  against  the  Northwestern  Fisheries  Co.  charged  it 
with  the  wanton  waste  of  salmon  at  its  Salamatof  Point  trap.  The 
case  was  brought  to  trial  at  Valdez  on  September  18,  1915.  Hie 
evidence  was  purely  circumstantial  and  no  witnesses  were  introduced 
by  the  defendant.  The  jiuy  returned  a  verdict  of  not  guilty.  An- 
other indictment  against  this  company  charged  it  with  having  wan- 
tonly wasted  halibut,  skates,  cod,  and  other  fishes.  The  case  was 
brought  to  trial  at  Valdez,  September  20, 1915.  While  there  was  no 
denial  that  such  fishes  in  small  quantities  had  been  lost,  the  Govern* 
ment  failed  to  show  that  there  had  been  wanton  waste  and  for  that 
reason  the  jury  was  instructed  to  find  the  defendant  not  guilty,  on 
the  groimd  that  wanton  waste  had  not  resulted  if  the  company  in 
fishing  for  salmon  had  taken  other  fishes  that  were  not  wanted  and 
could  not  be  separated  from  the  salmon  without  rendering  the  bust* 
ness  improfitable.  A  third  indictment  against  the  company  charged 
it  with  the  wanton  waste  of  some  60,000  herring.  The  United  States 
attorney  moved  a  dismissal  of  the  case  and  the  motion  was  granted. 

The  cases  arising  from  the  indictments  filed  in  the  United  States 
district  court  at  Valdez  in  1914  charging  the  Alaska  Packers  AssQh 
ciation  with  wanton  waste  of  sahuon  on  Cook  Inlet  are  set  for  trial 
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in  the  fell  ot  1916.  A  motion  for  a  oontinuaace  of  theoe  cases  was 
granted  when  the  matter  came  up  in  the  fall  of  1915. 

The  Fidalgo  Island  Packing  Co.  pleaded  guilty  to  the  charge  against 
it  of  having  wantonly  wasted  food  fishes  in  connecticm  with  the 
operation  of  its  cannery  at  Fort  Graham.  A  fine  of  $500  was  paid  by 
this  company.  , 

Indictments  were  returned  by  the  grand  jury  at  Valdez  in  Septem^ 
ber,  1915,  charging  Libby,  McNeill  &  Libby  with  having  wantonly 
wasted  fish  at  their  Poijit  Possession  trap  no.  8  and  the  Deep  Sea 
Salmon  Co.  with  having  wantonly  wasted  fish  at  its  Moose  Point 
trap-  no.  4,  at  some  independent  traps,  and  by  gill-nets  fishing  for 
the  company. 

In  the  main  the  fisheries  laws  and  regulations  were  well  observed  in 
the  Bristol  Bay  region.  The  cannerymen  expected  that  there  would 
be  a  very  poor  run  and  were  undoubtedly  anxious  to  pack  all  the 
fish  possible.  There  were  indications  of  some  waste  of  chum  salmon, 
but  evidence  could  not  be  obtained  as  to  who  were  responsible. 
Two  nets  were  seized  by  a  warden  patrolling  the  closed  waters  of  Wood 
and  Nushagak  Rivers,  but  as  the  owners  of  the  nets  could  not  be 
found  no  complaints  were  filed.  Tho  nets  were  tied  across  tiie 
mouths  of  two  small  streams  tributary  to  the  Nushagak  River. 

A  complaint  was  made  by  residents  of  Olness  in  regard  to  a  fish 
trap  in  the  Chatanika  River.  An  investigation  by  Warden  C.  F. 
Townsend  disclosed  that  a  fish  trap  had  been  placed  in  the  river  for 
the  purpose  of  taking  whitefish.  At  the  time  the  trap  was  con- 
structed ihe  water  was  high  and  the  trap  extended  only  about  one- 
third  of  the  way  across  the  stream.  After  the  water  became  low, 
however,  the  trap  extended  entirely  across  the  stream.  When  Mr. 
Townsend  arrived  on  the  ground  ice  had  destroyed  the  main  body  of 
the  trap.  The  owners  having  been  notified  in  regard  to  the  require 
ments  of  the  law,  the  inatter  was  dropped  in  accordance  with  the 
advice  of  the  United  States  attorney. 

A  complaint  was  made  by  Warden  W.  P.  Hemenway  against  Alec 
3imps<m,  Ben  Cutler,  and  Fred  Douse  for  having  wantonly  wasted 
&ah  at  Birch  Lake  on  August  8,  1915.  The  defendants  appeared  in 
the  United  States  commissioner's  court  at  Fairbanks,  September  1, 
1915,  without  service  of  a  warrant,  and  entered  a  plea  of  guilty.  The 
court  imposed  a  fine  of  $1  each  and  costs.  It  was  estimated  that  the 
waste  involved  about  600  pounds  of  pickerel. 

AI.ASKA  LEGISLATIVB  NOTBS. 

In  the  act  of  August  24, 1912,  creating  a  Territorial  form  of  govern- 
ment for  Alaska,  it  was  provided  that  the  legislature  should  not  have 
the  power  to  alter,  amend,  modify,  or  repeal  existing  laws  in  respect 
t6  the  fisheries  of  the  Territory.    A  proviso  was  incorporated^  how- 
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tret,  which  stated  that  nothisig  should  pMVedit  the  Territory  ft^m 
imposing  other  and  Itdditlonal  license  fees  or  taxee.  Pursuant  to 
the  authority  which  was  eupposed  to  exist  by  virtue  of  this  proviso, 
ObQ  Territorial  Legislature,  at  Its  first  i^eesion,  whieh  occurred  in  1913, 
imposed  c^iftidn  license  fees  on  ^e  fishmes.  This  act  was  reenacted 
by  the  legislature  at  its  second  session,  in  1915,  the  foHowing  being 
that  part  referrii^  particularly  to  the  fisheries: 

SficnoN  1.  That  any  fimi,  person  or  corporation  proedcuting  or  attempting  to 
proeecttte  any  of  the  following  lines  of  bnsinesQ  in  the  Territory  of  Alai^A  shdl  apply 
fv  and  obtain  a  li^^nae  and  pay  f6r  said  license  for  die  reipectiTe  lines  of  buahiiim 
as  ft)llowa:  • 

6th.  Fisheries:  Salmon  canneries,  fotu*  cents  per  case  on  king  and  reds  or  sockeye; 
two  cents  per  case  on  medium  reds;  one  cent  per  case  on  all  others. 

7th.  Salteries:  Two  and  one-half  cents  p^  one  hundred  pounds  on  all  fish  salted  or 
mild  cured,  except  herring. 

8th.  Fish  traps:  Fixed  or  floating,  one  hundred  doilan  per  annum.  ScxaUad 
dummy  traps  included. 

dth.  Gill  note:  One  doUar  per  hundred  fathoms  or  fraction  thereof. 

lOth.  Cold-storage  fish  plants:  Doing  a  business  of  one  hundred  thousand  dollars 
per  annam  or  more,  five  hundred  dollars  per  annum;  doing  a  business  of  seventy-ATe 
thoasa&d  dollars  per  annum,  and  less  than  one  hundred  thousand  dolkrs,  thren  httn* 
dred  and  seventy-five  ddlars  per  annum;  doing  a  busimss  of  fifty  thouBand  and  leoi 
than  seventy-five  thousand  dollars  per  annum,  two  hundred  and  fifty  dollars  per 
annum;  doing  a  business  of  twenty-five  thousand  and  less  than  fifty  thousand  dollars 
per  annum,  one  hundred  and  twenty-five  dollani  per  annum;  doing  a  business  of  ten 
thousand  dollars  and  less  than  twenty-five  thousand  dollars  per  annum,  fifty  doIIan 
per  annum;  doing  a  business  of  four  tboosand,  s*d  less  than  ten  thousand  d^Uatv  per 
annum,  twenty-five  doUam  per  annum;  doii^  a  business  of  under  four  theu—nd 
dollars  per  annum,  ten  dollars  per  annum.  The  ''Annual  Buainess''  under  dik 
section  shall  be  considered  the  amount  paid  per  annum  for  the  product. 

It  hafi  been  felt  by  the  commercial  fish^y  interests  of  Alaska  that 
the  enabling  act  did  not  confer  sufficient  authority  upon  the  Teni'^ 
tonal  Legislature  to  impose  any  license  fees  or  taxes  upon  the  fisherisa. 
As  a  result,  there  has  been  much  controversy,  and  the  Ucense  fees  to 
taxes  collected  by  the  Territory  have  been  paid  under  protest  by  the 
conqMuiies  concerned.  It  was  fnaily  agreed  upon  by  rejHAsentativea 
of  the  fishery  interests  and  the  Territory  that  a  test  case  would  be 
instituted  with  a  view  to  having  the  matter  definitely  decided  by  the 
courts.  Accordingly,  a  case  was  brought  to  trial  in  the  district 
oowt  ^t  Juneau,  the  Alaska  Salmon  C!o.>  operating  a  cannery  in  west- 
ern Alaska  and  with  headquATters  at  Sea  Fraadsco,  being  named  as 
defendant.  In  December,  1915,  the  district  court  rendered  a  decision 
in  favor  of  the  Territory  of  Alaska,  and  the  ttse  was  accordingly 
appealed  to  the  circuit  court  of  appeals  of  the  ninth  judicial  distrk^t. 
No  decision  has  been  handed  down  as  yet  by  that  court  it  is  under- 
stood that  the  representatives  of  the  fishery  interests  and  the  Territory 
bound  themselves  to  abide  by  the  decision  of  tbe  cireuit  court  without 
attempt  at  further  appeal. 
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wool)  KIVBR  CfeKSTO. 

A  census  of  red  salmon  entering  Wood  River  (Lttke  Aleknagik)  to 
spawn  was  again  taken  in  1915.  This  work  was  begun  in  190S  tod 
has  been  continued  eceh  year  siaoo  with  the  exception  of  1914. 

The  winter  of  1914-15  was  unusually  mild  in  the  Niishagak  regioui 
and  it  was  reported  that  the  ice  left  the  rivers  in  March  and  April. 
The  spring  was  also  exceptionally  mild,  there  was  practically  no  rain, 
and  the  days  were  extremely  warm  throughout  the  season.  An  early 
run  of  salmon  was,  therefore,  expected  and  arrangements  were 
accordingly  made  to  have  the  Wood  River  rack  put  in  place  as  early  as 
possible.  This  was  accomplished  the  early  part  of  June.  The  count- 
ing of  salmon  extended  from  Jime  14  to  August  2,  both  dates  in- 
clusive. The  run  reached  its  maximum  on  July  7,  when  26,901  fish 
were  counted.  The  next  largest  coubt,  25,554  fish,  was  made  on 
July  12. 

The  following  statement  shows  the  tally  of  salmon  at  the  Wood 
River  (Lake  Aleknugik)  rack  in  1915: 


^une  14. 
June  16. 
June  16. 
June  17. 


Namber. 

161 

476 

706 

727 

JunelS 2,277 

Juneld 1,090 

J«ne20 606 

June21 481 

June  22 1,016 

June23 2,375 

J«no24 2,810 

Jttne25 1^732 

June  26 1,418 

June27 604 

June28 738 

June29 1,144 

June30 6,014. 

^ulyl 11,061 


July  2. 
July  3. 
July  4. 
July  6. 
July  6. 
July  7. 


Number. 

14,241 

6,799 

6,701 

1,977 

8,624 

26,901 

July 8 21,297 

JulyO 15,335 

JulylO 8,296 

July  11 19,832 

Julyl2 25,564 

July  13 14,186 

July  14 7,014 

July  16 6,839 

JulylO 9,961 

July  17 12,101 

JulylS 6,223 

July  19 2,460 


Nomber 

July  20 1,^834 

July  21 X,j449 

July  22 778 

July  23 V.006 

July  24 1,785 

July  26 1,967 

July26 1,374 


July  27. 
July  28. 
July  29. 
July  30. 
July  31. 
Aug.  1.. 
Aug.  2.. 


762 
635 
518 
209 
180 
120 
70 


Total 259,341 


A  few  salmon  of  other  species  enter  the  river  with  the  red  salmon, 
hut  the  niimber  is  too  small  to  affect  materially  the  results  of  the 
count.  It  wa6  estimated  that  16  per  cent  of  the  fish  passing  through 
the  rack  had  been  injured  by  gill  netis  and  that  at  least  90  per  cent 
of  the  injured  fish  died  before  spawning.  Pish  injured  by  giU  nets 
were  present  throughout  the  entire  run.  Counts  made  at  different 
times  to  determine  the  relative  proportion  of  such  fish  gave  widely 
varying  results,  (kdinarily  the  number  of  gill-netted  fish  ranged 
between  12  and  26  to  the  hundred.  Several  counts  were  made 
itk  which  fh^re  wei^  from  30  to  42  in  a  htmdred.  On  the  6ther  hand, 
dirt  feouht  #ad  tnad^  ill  #hich  there  w6r6  only  2  injured  flrfi  in  fe  total 
of  1,103. 
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Valuable  assistance  was  rendered  the  Bureau  by  the  Alaska  Packers 
Association  and  the  Alaska-Portland  Packers'  Association  in  connec- 
tioja  with  the  census  work. 

AIBUnAN  ISLAlfDS  RIISERVATIOH . 

The  Aleutian  Islands  Reservation  was  created  by  an  Executive 
order  of  March  3^  1913.  It  embraces  all  islands  of  the  Aleutian  chain, 
including  Unimak  and  Sannak  Islands  on  the  east,  and  extending  to 
and  including  Attn  Island  on  the  west.  By  the  terms  of  the  Execu- 
tive order  the  islands  within  the  reservation  are  reserved  and  set  apart 
as  a  preserve  and  breeding  ground  for  native  birds,' for  the  propaga- 
tion of  reindeer  and  fur-bearing  animals,  and  for  the  encouragement 
and  development  of  the  fisheries.  Provision  is  made  that  the  estab- 
lishment of  the  reservation  shall  not  interfere  with  the  use  of  the 
islands  for  lighthouse,  mihtary,  or  naval  purposes,  or  with  the  exten- 
sion of  the  work  of  the  Bureau  of  Education  on  Unalaska  and  Atka 
Islands.  Jurisdiction  in  respect  to  the  reservation  was  placed  with 
the  Departments  of  Agriculture  and  Commerce.*  The  joint  regula- 
tions, effective  March  15, 1914,  promulgated  by  the  two  departments, 
are  still  operative.    They  are  as  follows: 

1.  In  compliance  with  existing  laws  and  to  cany  out  the  objects  of  the  Executive 
order  establishing  the  reservation,  all  matters  relating  to  wild  birds  and  game  and 
the  propagation  of  reindeer  and  fur-bearing  animals  will  be  under  the  immediate 
jurisdiction  of  the  Department  of  Agriculture;  all  matters  pertaining  specifically  to 
the  fisheries  and  all  aquatic  life,  and  to  the  killing  of  fur-beaiing  animals,  wiU  be 
under  the  immediate  jurisdiction  of  the  Department  of  Commerce;  and  all  matters 
other  than  those  specifically  mentioned  above  wiU  be  under  the  joint  jurisdiction  of 
the  Departments  of  Agriculture  and  Commerce. 

2.  Persons  residing  within  the  limits  of  the  reservation  on  March  3,  1913,  win  be 
permitted  to  continue  to  so  reside,  and  to  carry  on  any  lawful  business  not  interfering 
with  the  piu'poees  of  the  reservation. 

3.  Residents  of  the  reservation  desiring  to  engage  in  commercial  fishing,  or  the 
hunting,  trapping,  or  propagation  of  fiur-bearing  animals  or  game  animals,  must  first 
secure  a  permit  to  do  so. 

4.  Anyone  desiring  to  enter  the  reservation  for  the  purpose  of  fishing,  himtlng, 
trapping  or  propagating  fiu'-beaiing  animals  or  game  animals,  or  engaging  in  com- 
mercial fishing,  salmon  canning,  salmon  salting,  or  otherwise  curing  or  utilizing  fish  or 
other  aquatic  products,  or  for  the  piupose  of  engaging  in  any  lawful  business,  must 
first  obtain  a  permit  to  do  so. 

5.  Whenever,  in  the  propagation  of  fur-bearing  animals,  it  shall  be  foimd  to  be 
necessary  to  kill  such  of  these  animals  as  interfere  with  the  work  of  ttt  Deportment  of 
Agriculture  in  this  behalf,  they  may  be  killed  imder  the  supervision  of  said  depart- 
ment, and  no  permit  will  be  required  therefor. 

6.  Fishery  p«rmito.— Application  for  permission  to  engage  in  fishing  or  fishery 
Operations  should  give  full  information  on  the  following  points:  Name  and  permanent 
address  of  the  person  or  company  desiring  the  permit;  character  of  business  proposed, 
whether  fishing,  canning,  salting,  or  otherwise  curing  fish  or  other  aquatic  piodncte; 
diaracter  and  extent  of  proposed  plant  and  its  location;  method  and  extent  <A  ih$ 
fishing  proposed,  place  or  places  where.fishing  is  to  be  canied  on,  and  whan  active 
operations  are  to  begin. 
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7.  Trapping  and  hunting  permtte.— Applications  for  permiflBicMi  to  engage  in  trap- 
ping, hunting,  or  propagating  fur-beaiing  animals  or  game  animals  should  give  the 
name  of  the  person  desinng  the  permit  and  the  island  or  islands  on  which  it  is  pro^ 
posed  to  operate.  At  present  no  permits  will  be  issued  for  trapping  or  hunting  fur- 
bearing  animals  except  to  natives  of  the  reservation. 

8.  PermitB  to  thip  live  foxes  from  the  reservation. — For  the  present  no  permits  will  be 
issued  for  capture  and  shipment  of  live  foxes  from  the  reservation,  except  domestic 
stock  from  established  fox  farms. 

9.  Permits  to  enter  the  reservation  for  the  purpose  of  engaging  in  any  business  will 
be  granted  only  when  the  department  concerned  is  convinced  that,  by  so  doing,  the 
objects  for  which  the  reservation  was  established  will  not  be  endangered  thereby. 

10.  Collecting  permits, — Permits  to  enta*  the  reservation  for  the  purpose  of  collecting 
birds,  mammals,  or  other  natural-history  specimens  for  scientific  purposes  will  be 
granted  only  to  properly  accredited  representatives  of  the  United  States  Government 
or  agents  of  public  museums. 

11.  Reindeer  and  caribou. — ^The  killing  of  reindeer  and  caribou  on  any  of  the  islands 
of  the  reseorvation  is  hereby  prohibited  except  imder  special  permit. 

It  will  be  noted  that  section  3  of  the  regulations  provides  that  resi- 
dents of  the  reservation  desiring  to  engage  in  commercial  fishing 
must  first  secure  a  permit  to  do  so.  Natives  of  the  reservation  catch 
salmon,  cod,  herring,  and  other  fishes  for  their  own  use,  and  it  has 
been  their  custom  to  sell  a  few  fish  to  the  white  residents  and  to  vessels 
stopping  within  the  reservation.  This  affords  the  natives  an  oppor- 
tunity to  improve  their  condition,  and  it  is  not  the  intention  of  the 
Bureau  at  present  to  require  that  permits  be  secured  to  cover  the 
operations  of  natives,  residents  of  the  reservation,  who,  in  addition  to 
taking  fish  for  their  own  domestic  purposes,  take  fish  for  sale  locally, 
that  is,  within  the  reservation,  and  in  limited  quantities. 

In  December,  1914,  a  permit,  expiring  December  31,  1915,  was 
issued  to  A.  C.  Goss,  of  Unalaska,  authorizing  him  to  take  Atka 
mackerel  in  the  vicinity  of  Attn  Island  and  red  salmon  in  the  vicinities 
of  Umnak  and  Unalaska  Islands.  It  was  stipulated  that  all  work  in 
connection  with  the  taking  of  the  fish  and  their  subsequent  prepara- 
tion for  market  should  be  performed  by  Aleuts  or  Indians  who  were 
residents  of  the  reservation. 

A  brief  account  of  the  work  which  Mr.  Goss  did  in  connection  with 
Atka  mackerel  is  given  on  page  67. 

In  March,  1915,  a  permit  was  issued  authorizing  A.  B.  Somerville, 
of  Unalaska,  to  take  red  salmon  in  the  vicinity  of  Attn  Island.  The 
same  requirement  was  made  in  regard  to  the  employment  of  native 
labor  as  was  made  in  Mr.  Goss's  permit.  The  permit  was  subse- 
quently extended  to  include  mackerel. 

AFOONAK  RESERVATION. 

Fishing  operations  within  the  Afognak  Reservation  during  the  sea- 
son of  1915  were  under  the  genereJ  supervision  of  Assistant  Agent 
E.  M.  Ball.  The  details  of  the  work  were  attended  to  in  large  measure 
by  his  assistant,  Warden  James  H.  Lyman, 
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Supplementing  the  general  regulations  of  the  Department  of  Com- 
merce in  respect  to  fishery  operations  within  the  reservation  a  nmn- 
ber  of  additional  rules  were  put  in  force.  Fishing  at  Malina  was 
closed  from  6  p.  m.  Saturday,  June  26,  to  6  a.  m.  Thursdi^,  July  1; 
at  Paramanof  from  6  p.  m.  Saturday,  July  10,  to  6  a.  bi.  Tlxursday, 
July  15.  Litnik  Bay  and  all  that  portion  cX  Seal  Bay  locally  known 
as  Pauls  Bay  were  closed  throughout  the  season.  Fishing  gear  was 
limited  to  seines  and  gill  nets  not  exceeding  200  fathoms  in  length. 
Fishermen  were  required  to  keep  the  mouths  of  streams  olear  of  all 
dories,  skiffs,  and  other  gear  which  would  in  any  way  tend  to  prevent 
the  ascent  of  salmon  to  the  spawning  groimds,  and  they  were  directed 
to  pew  fish  through  the  head  only. 

For  the  season  79  licenses  were  issued  authorizii^g  commercial 
fishing.  The  E^adiak  Fisheries  Co.,  of  Eodiak,  was  the  only  com- 
pany to  secure  fish  taken,  through  arrangements  with  the  licensees. 
Late  in  May  this  company  selected  crews  from  such  men  as  were 
entitled  to  fish,  fitted  them  out  with  gear,  and  transported  them  to 
the  various  field  stations.  In  July  and  August  wheaa  the  fishing  was 
at  its  height  there  were  14  crews  engaged  in  the  worjt.  In  the 
course  of  the  season  6  localities  were  fished. 

The  largest  runs  of  sockeyes  occurred  at  Malina  in  June  and  July. 
Seal  Bay  ranked  second,  with  times  of  runs  the  same.  Many  red 
salmon,  particularly  at  Malina,  were  prevented  from  entering  their 
spawning  groimds  because  of  low  water  due  to  drought  which  threat- 
ened to  dry  up  the  streams.  The  fish  returned  to  the  ocean  after 
making  futile  attempts  to  reach  their  spawning  ground^,  and  when 
rain  came  in  August  swelling  the  streams  they  did  not  make  a  second 
appearance.  Humpback  salmon  were  taken  quite  generally  in  the 
waters  of  the  reservation,  Izhut  and  Paramanof  Bays  being  most 
prolific.  In  August  and  September  there  was  an  unusual  run  of  cohos. 
It  was  said  that  they  were  more  niunerous  than  at  any  oth^r  time 
since  the  eruption  of  Moimt  Katmai  in  1912,  which  inflicted  severe 
damage  on  the  fish  life  in  this  reservation. 

The  catch  of  salmon  in  the  commercial  fisheries  of  Afqgnak  waters 
for  1915  is  shown,  by  localities  and  species,  in  the  foUoiwing  table: 

Catch  op  Salmon  in  thb  Apoonak  RESEBVAtioN,  Season  op  1915.o 


Localities. 


Sock- 
ejes. 


Hnmp- 
l>aoks. 


Cohos. 


Total. 


MaUna 

Paramanof 

Seal  Bay 

LitttoA/ognak. 

Iihut  Bay 

Danger  Bay.... 


i5,m 

26,002 

10,708 

1,216 

14 


1,431 
0,102 
8,363 
6,893 
9,180 
4,075 


5,876 


39,720 
24,130 
34,424 

»,9n 

10,346 
4,092 


Total. 


91,260 


87,494 


5,938 


U4,698 


a  Tbrongh  inadvertenoe  there  were  iaddded  bithe  oorrespoiMlliig  table  in  the  report  for  19t4  CBurean 
of  Fisheries  document  no.  819),  5  localities,  viz,  Eagle  Harbor,  English  Bay,  Kaluda,  Kishuyak,  and 
Shuyak  Island,  which  are  not  in  the  Afognak  Reservation. 
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A  ddtttil&il  Btccbnaeoi  ^f  ike  vxstiKKlikflf  CMplw6<af  CBioiiaipBCiQs  m^- 
the  x^pvcotixnate  trngnrmirtg  mnd  ceDdrag^  <rf  the  fiiihinK  ;8efiaDn  ii^  emtk 

FiBHIKO  SSASON,  A^BOXIMATB,  AND  ApPA&AltUS,  AVOONAK  RBStoVATIQN,  1915.f 


SookejTM. 

S« 

Fishing  season. 

^am. 

JMiled! 

B>9gm. 

'EnCtod. 

IMInaj.... , ' 

^ 3* 

JSSt 

aone    1 

7tine  16 

J^  12 

T^t^mof 

4,417 

8«iBftr^.» 

iS&?!SG^k...:..: .....:....::....:..:...! 

UhitBtT ;.....,... 

SSSbJ^:;;;::::;.!::::::::::::::.?::::::::;:.: 

TVrtdl 

12/457 

78,803 

37,494 

5,938 

m  r  isuvries  wCtXtBfftlt  nO.  olv)«*5 MUKMutMso,  via,  c<bk« 

Idaoa^  wjiioh  aretnf t  in  tte  Alo^Bk  B«BWiitloB. 


iuyiJc 


At  the  prevailmg  rates  paidler  mAxBWk  the  catch  was  worth  about 
$4,223. 

.  A  report  was  m^de  m  1915  by  the  tJnited  States  commissioner  at 
Chitina  that  fhe  Copper  River  Indians  were  xmable  to  oT)  tain -a. supply 
of  salmon  tor  f  heir  winter  needs,  and  it  was  requested  that  the  jnatter 
be  given  early  consideration.  An  investigation  of  the  situation  cov- 
ering the  region  from  Chitina  northward  was  made  hj  Assistant  Agent 
fiaJl  in  the  fall  of  WIS  and  continued  1)y*Warden  Lyman  in  the  win- 
ter of  1915-J6.  It  was  thoujght  that  by  continuing  the  investigation 
into  the  winter  season  the  condition  of  tbe  natives^,  so  far  as  it  was 
affecied  by  their  supply  ot  fish;  coiild  he  ascertained  from  actual 
6!>servation  at  that^  time. 

The  Copper  River  Valley  from  Chitina  northward  has  a  native 
popidation  of  about  300  persons,  located  pnncipaUy  at  Copper  Center, 
Chitina,  Upper  Tonsina,  Lower  Tonsina,  Gulkana,  Gakoha)  And 
Mentasta.  Therje  are  a  few  scattered  groups  elsewhere.  Informa- 
tion in  regard  to  the  situation  was  obtained  not  only  from  the  natives 
themselves  but  from  proprietors  of  road  houses,  trappers,  fox  ranch- 
ers, And  settlers.  ^Arthur  H.  Miller,  qgent  of  the  Bureau  of  Education 
at  Copper  Center,  rendered  assistance  in  the  collecting  of  informa- 
tion from  the  natives. 

No  iEtctual  suffering  on  the  part  of  the  natives  on  account  of  the 
lact  of  a  supply  of  fish  was  ohserved.  Evidence  as  to  the  mainte- 
nance of  the  usual  supply  of  fish  in  the  waters  of  this  region  in  the 
season  of  1915  was  conflicting.    It  is  beUeved,  however,  that  the 
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present  supply  is  somervehftt  leas  than  it  was  yean,  ago^  bttt  it  fohSier 
appeajrs  that  the  natives  are  coneem^  not  so  much  with  the  present 
supply  as  with  the  prospects  of  what  the  fiiture  has  in  store  for  thenu 
Moreover^  at  present,  caribou,  moose,  and  mountain  sheep  are  plentiful 
in  localities  and  a  supply  of  food  secured  from  these  animals  may 
be  substituted  in  part. 

In  general  it  may  be  said  that  the  same  conditions  are  f oimd  here 
tiiat  obtain  in  some  other  regions  in  Alaska.  The  natives  will  not  be 
able  to  compete  with  modem  methods  if  they  continue  to  adhere  to 
their  primitive  methods  of  fishing  and  to  their  original  customs  and  atti- 
tude of  indifference  toward  continued  and  persistent  effort  and  indus^ 
try.  To  limit  modem  fishing  operations  to  an  extent  that  a  supply 
of  fish  may  be  available  in  such  places  as  individuals  may  desire,  and 
in  such  quantities  as  will  enable  natives  to  take  their  year's  supply 
within  such  limited  periods  as  natural  inclination  would  dictate,  would 
mean  a  loss  of  food  to  the  world  at  large  that  would  not  be  justified. 

ENGLISH   BA'r. 

In  Jime,  1915,  the  I>q»arti](ient  of  CSomniecce  received  a  communi- 
cation from  the  Department  of  the  Interior  advising  of  the  receipt 
by  that  department  of  a  communication  from  natives  of  En^ish 
Bay,  Alaska,  stating  that  the  placing  of  a  fish  trap  by  the  Seldovia 
Safanon  Co.  in  front  of  the  native  village  of  English  Bay  had  made  it 
impossible  for  them  to  get  fish  enough  for  their  supl)ort  during  thc;  win- 
ter, and  setting  forth  their  circumstances  and  needs.  Orders  were  im-» 
mediately  issued  to  an  agent  of  the  Bureau  to  determine  whether  the 
trap  in  question  was  legally  placed  and  to  ascertain  other  pertinent 
facts. 

The  investigation  made  accordingly  developed  that  the  trap  was  not 
unlawfully  placed.  The  trap  site  had  been  located  a  number  of  years 
previously  and  in  the  meantime  the  propriety  of  operating  the  trap 
in  that  place  had  not  been  disputed.  It  was  found,  however,  that  the 
natives  were  daily  violating  the  law  by  seining  and  setting  gill  nets 
within  100  yards  outside  the  mouth  of  the  red-salmon  stream  flow- 
ing into  English  Bay. 

Considering  in  a  general  way  the  dependence  of  the  natives  of 
Alaska  upon  the  fisheries,  something  should  be  said  in  their  favor. 
Where  modem  methods  of  fishing  prevail,  the  natives  are  sometimes 
unable  to  compete  successfully  for  their  supply  of  fish  or  to  adapt 
themselves  to  the  changed  conditions.  Possibly  the  establishment 
of  a  number  of  fishery  reserves  for  their  exclusive  use  would  be  the 
best  solution  of  the  problem.  A  general  policy  of  this  character 
should  not  be  undertaken  except  in  accordance  with  well-formulated 
plans  equitable  to  all  interests  involved  and  with  false  sentiment  for 
the  natives  eliminated. 
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SALMON  HATCBBRIBS. 


BXXENT  OF  OPERATIONS. 


In  1915  seven  salmon  hatcheries  were  operated  in  Alaska,  two  of 
wiui^  were  Qoremment  stations  and  five  were  private  hatcheries. 
In  iaddition  three  smaA  field  or  collecting  stations  were  operated  for 
short  periods  by  the  Gk>verninenty  one  of  these  being  in  conjunction 
with  the  Yes  Bay  hatchery,  and  the  other  two  subsidiary  to  the 
AioffCL&k  hatchery.  The  aggregate  annual  capacity  of  the  seven 
hatcheries  is  approximately  350,000,000  red-salmon  eggs,  of  which 
the  two  Government  stations  are  capable  of  handling  neaify  150- 
000,000. 

In  1914  the  total  take  of  red,  or  sockeye,  salmon  eggs  in  Alaska 
was  133,984,500,  from  which  a  total  of  121,784,330  young  salmon 
were  liberated,  chiefly  during  the  spring  of  1915.  In  addition  there 
was  a  shipment  of  3,000,000  eggs  to  Oregon.  This  represents  an  in- 
crease over  the  previous  season,  when  1 19,668,680  red  salmon  were  Kb- 
erated  in  Alaska  waters.  The  take  of  red-sahnon  eggs  in  191 5  totaled 
173,499,100,  or  an  increase  of  about  40,000,000  over  the  take  in  the 
fall  of  1914.  This  gain  was  chiefly  at  the  Bureau^s  station  at  Yes 
Bay.  In  1915  the  collection  of  humpback  eggs  aggregated  16,976,000 
as  compared  with  19,108,000  in  1914,  or  nearly  2,000,000  less. 

Gpbratioks  of  Alaska  Hatcskbiiks  in  1915. 
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133»984,500 


121,784,330 


173,499,100 


•  Alto325i)00  faumplMfllc  effgs  oollteted  at  Ketchikan  and  planted  before  hatching. 

k  A  ooUectkm  of  12,355,000  humpback  eggs  al^o  made. 

c  A  coUeotkm  of  2,461/)00  humpback  eggs  also  made.  AH  eyed  eggs,  both  red  and  humpback,  trans- 
ferred to  Afognak. 

d  A  ooDeeuui  ol  1,280,000  htubplMKik  eggs  also  made.  ATI  eyM  eggs,  both  red  and  humpback,  trans- 
ferred to  Afognak. 

«  A  eoileowoo  of  OOO/W  humpback  eggs  also  made. 

Non.^-Of  the  Yes  Bay  eoUeetlons  of  sockeye  eggs,  ihipmenta  of  3,000.000  wtere  m^de  in  the  fidl  of  1014, 
and  the  same  number  again  in  October,  1915,  to  the  Oregon  Fish  Commission.  Also  in  the  fall  of  1015  a 
■blpfiMototlQ0/)00WMituMl»«otbe«ur9ai}'88l«tkmat^utaault  Lake,  Wash., and  15^000,000 were traas- 
farred  to  Afognak. 

HATCHXBT  BEBATES, 

Iteder  the  terms  tft  e^tii^ting  law  those  who  operate  ptirate  hatch- 
eries in  Alaska  are  allowed  a  rebate  of  40  cents  for  every  thousand  red 
or  king  salmon  fry  released.  '■  This  sum  is  €heeqtiivakntof  the  ta±  on 
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10  cases  of  canned  sahmn^  Tb^^jjlbm^^  operating  private  hatcheries 
is  not  looked  upon  with  favor  at  the  present  time,  and  it  is  hoped  that 
in  the  near  future  l^istation  will' be  enacted' to  the  end  that  they  may 
b&  takea.  avee  bj  the  Qfmemamo^ 

PumuoLt  to  Imv^  aficb^dt  isi  madfl  b^  tiiBi  apmitars  o£  pama^ 
sadiMXtobatohoEnB  wbmnag  tin  nandwt  ef  4ji  mkmaoA^Aaaimg  )eMh.yeilr 
mdiof  June  3Q«  IW  faUotwkig:  taftde  iJumi'tha  rebate  coPtifieateB 
due  for  thajwaiT  eiufad  JuiM»30^  1M& 

Output  OF  Salmon  Frt  Fbom  Pbivatx^  STAXcHEmBs  Duamo  Fiscal  Ybar  Endsp 
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Ncrthwe^tm  Flgh<y<i>6  ro.'.'.' 

Noith  Paomo  Tn4tog>'  EaoUnipCoV 
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lUawAkLiriw..., 


11,081.60 

aisSr.oo 

lt4H.90 


79,e]»,^ 


3i,;B4M0 


« In  the  ca»  of  the  hatolieilte  -wticn  the  aeasonil  dbtrlbirtlbir  oTfry  is  not  oom|d«ted  befiite  July  1,  tike 
reiOBining  fry  an sbownin tbajMbfegnant  fiioal  xaar's rtRoct. 

KATOHISHT  mSMCnOl^. 

At  various  times  during  the  year  1915  the  several  private  sahnon 
hatcheries  in  Ahcska  were  inspected  by  representatives  of  the  Bureau 
oi  Fidiorios.  The  purpose  of  ikese^  iiiEq[)eeti0x»  is  to  determine  the 
number  of  egg^  taken  and  the  number  of  young  salmon  liberated. 
Due  note  is  made  as  to  l^e  methods  of  operation.  Care  is  taken  to 
check  up  the  records  of  the  hatdiery  in  order  to  det«mii&e  the  oof- 
reetDMss  of  letimis  eovering  the  output. 

TB8  BAT. 

From  the  41^300,000  red-safanon  eggs  taken  in  1914  at  the  Bureau/a 
station  at  Yes  Bay,  S6,720,00O  yoimg-fish  were  liberated  in  the  period 
from  January  to  July,  1915.  Of  this  collection  there  was  also  a  ship- 
ment of  3,000,000  eyed  ^ggs  to  theOregrw.  giah«CommigBian  in  October^ 
laU.    Thus  the  losses  were  1^80,000^.  or  3.8  per  cent. 

In  l&15.the  taking,  of  redHudmoa  ^;gB  at  Yea  Bay  began  September 
2  and  ended  September  29,  when  the  hatchery  was  filled  to  ii»  capac- 
ity of  72,000,009  eggs^  In;  October  3>900|000*  &(  these  eggs  were 
tcansfenedA  to*  thfirCh^;oii  Fish  Coounissitm  and  108,000  were  shipped 
to  the  Bureau's  station  at  Quinault  Lake,  Wash.,  while  in  November 
15,000,000  eggs  were  transfimied^  to  tlte  Afegnak  station. 

Arrangements  weie  made  to  opecaite  a  sttbetatk».iii  r^oited  ^piar- 
teis  at  KetohikaiL  for  the  ooUeetion  of  hum^nek^Mbnon  oggpt  fcom 
fish  ascencbng  Ketchikan  Creek.    A  take*  of  325^009  eggp  had  beee 
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fMie  m  the  poxnDcl  tvocpi  ^pt^^^b^S  to  IQi^  1915^  whj^u  iipeir^QQS 
^cREM-i^  dificoiituiued  at  Uiie  reqp^t  of  citi^i^is  of  Ketchikan,  aad  the 
etK^  were  planted  upon  the  u&tm:^  ^gaifning  grounds.  IJci  1913  a 
s«b^tio^  Wias  operated  at  K^tchikan„  but  m  1914  no.  egga  were 
obtained^  ^.  thece  was  no  run  pf  sakno^.  in  the  creek. 

Realizing  the  advantages  of  planting  fingerlings  rather  than  fry, 
the  Bnwftu  has  inere;^s^d  its  pfforte.  to  feed  as  xxxmy  of  tbp  yo^ng 
salmoiib;  at  Yes  Bay  a&  possible  befpre  liberating  them..  Three  rear- 
ijjg  ponds,  each  12  by  60  feet  in  siae  and  2f  feet  in  depth,  constructed 
in  1914,  vepe  utiU^ed  for  this  purpose  in  1915.  Ei^Jity  troughs  in 
the  hatchery  were,  aW  used-  for  feeding  young  salmon.  The  food 
consisted  of  steelhead  trout  that  were  obtained  near  th^  hatchery 
^d  adult  sidmon  which  had  been  salted  down  after  their  egg^  were 
taken  the  previous  fall.  These  salmon  were  thorougjily  freshened  by 
being  placed  in  rui^iniog  water  for  24  bpurs  or  more.  The  food  was 
cooked,  ground^pressed  dry,  and  a/tep  grating  .an.d  screi^ning  was  ready 
tp  be  fed.  It  appeared  to  give  saftiaf actory  results..  Son^o  diflSculty 
w^  txperijejuced  with  the  salmon  held  in  the  ponds  when  the  water 
wanned  up  to  an  unusual  degree  in  the  month  of  Jime.  Most  of  the 
fipgf^rling^  then  remainiiig  on  h^d  were  accordingly  planted  in  the 
lake. 

A  waitchman.  was  stationed  on  Yes  Bay,  beginning  July  13^  1915, 
and  oontinping  throng)^  the  run  of  the  red  salmon,  to  see  that  the 
order  closing  the  bay  to  commercial  fishing  was  fully  ol^erved^ 

APOONAK. 

The  collection  of  red-salmon  eggs  at  the  Afognak  station  from 
August  1  to  September  29,  1914,  aggregated  7,39(y,6oG.  From  these 
egg^  there  was  planted  in  the  period  from  December,  1914,  to  May, 
1915,  a  total  of  5,444,830  yoimg  salmon,  most  of  which  were  of  the  fih- 
gerling  size.  The  take  of  red-salmon  eggs  at  this  station  in  1915  con- 
tinued from  August  7  to  September  S#,  during  which  time  8,183,000 
eggs  were  obtained. 

.  A  shipment  of  15,000,000  red-salmon  eggs  in  65  cases  from  the  Yes 
Bay  station  arriYpd  at  Afognak  village  IJecember  9  and  was  placed 
in  the  Biureau's  warehouse  at  Ldtnik  Bay.  On  account  of  unfavora- 
ble weather  and  great  difficidties  in  transpojrting  the  egg  cases  over 
the  ice,  it  was  not  until  Becemb^  22  that  the  last  of  tho  eggs  reached 
the  hatchery.  Although  made  ready  for  shipment  at  Yes  Bay  on 
November  23  ^  these  ^ms  w.evQ  in  good  condition  with  the  exception 
of  one  case  in  which  there  had  been  apme  premature  hatching. 

From  August  4  to  September  14,  1914,  there  were  taken  at  Afognak 
6,574,600  humpback-salmon  eggs;  PYom  these  eggs  119,480  young 
Aabnbn  wiere  pluajtod)  in  the  winter  and  spring  of  19d4-15.  Most  of 
tli0  Bggf^  from  iim  collection  went  with  the  2,534,000  collected  from 
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August  26  to  Septem'ber  5  at  Uganik  and  the  5,000;000  purchased 
from  the  Karluk  hatchery  of  the  Alaska  Packers  Association,  to  make 
up  the  total  of  12;500,000  himoipback-sahnon  ^gs  shipped  in  Nov^n- 
ber,  1914,  of  which  7,000,000  were  consigned  to  Government  hatch- 
eries in  Maine  and  the  balance  to  stations  of  the  Bureau  in  Wash* 
ington. 

The  taking  of  humpback  eggs  at  Afognak  in  1915  extended  from 
August  2  to  September  21,  the  total  collection  beii^  12,355,000. 

Nearly  all  the  young  sahnon  handled  at  the  Afognak  stati6n  ware 
fed  for  some  time  before  being  planted.  Several  tons  of  Dolly  Varden 
trout  and  spawned  salmon  had  been  salted  down  the  previous  season 
to  be  used  for  this  purpose.  ^  In  preparing  the  food  the  fish  were 
freshened,  cooked,  pressed  into  a  cake  and  left  under  pressure  until 
cold;  then  the  food  was  cut  into  strips,  which  were  run  through  a  fine 
meat  grinder  several  times  and  finally  through  a  fine  scre^i.  The 
young  salmon  did  very  well  on  this  diet.  The  construction  of  a  series 
of  12  rearing  ponds,  each  20  feet  long,  6  feet  wide,  and  3  feet  deep,  is 
under  way.  When  these  ponds  are  completed  it  is  anticipated  that 
they  will  be  of  great  assistance  in  holding  and  feeding  young  salmon. 
The  ponds  are  being  so  built  that  additional  ones  can  be  constructed 
just  below  them,  if  necessary. 

Fish-cultural  operations  in  this  region  are  still  greatly  handicapped 
on  accoimt  of  the  volcanic  ash  resulting  from  the  eruption  of  Moimt 
Katmai  in  1912. 

UOANIX. 

The  total  collections  at  this  point  in  1915  were  2,685,000  red  and 
2,461,000  humpback  salmon  eggs.  The  loss  was  85,000  red  and 
61,000  himipbacks;  the  balance,  2,600,000  red  and  2,400,000  eyed 
humpback  eggs,  was  transferred  to  the  Afognak  hatchery.  The 
Uganik  field  station  was  closed  October  9. 

8XAL  BAT. 

A  new  collecting  and  field  station  was  established  at  Seal  Bay  on  the 
northeast  coast  of  Afognak  Island.  Some  of  the  equipment  used 
here  was  transferred  from  the  field  station  operated  in  1913  at  Eagle 
Lake.  Preparations  for  work  at  Seal  Bay  were  begun  in  June  and 
operations  were  brought  to  a  close  on  October  13,  1915.  Collec- 
tions totaled  3,232,100  red  and  1,235,000  humpback  salmon  eggs. 
The  loss  was  59,100  red  and  111,200  humpbacks,  thus  leaving  3,173,- 
000  red  and  1,123,800  humpback  eggs,  all  eyed,  which  were  trans- 
ferred to  the  Afognak  hatchery. 

fOBTMAMN. 

The  Fortmann  hatchery  is  the  largest  salmon  propagating  station  in 
the  world,  its  capacity  being  approximately  110,000,000  red-ealmon 
eggs.    It  is  operated  by  the  Alaska  Packers  Association  and  is  located 
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on  Heckman  Lake  about  8  miles  from  Loring,  Alaska.  The  egg- 
taking  season  in  1914  extended  from  August  22  to  November  30^ 
during  which  period  22,500,000  red-safanon  eggs  were  secured.  Tlie 
number  of  young  fish  liberated  therefrom  in  1915  was  20,820,000/the 
loss  thus  being  1;680,000,  or  7.4  per  cent.  The  fry  from  the  hatchery 
were  transferred  to  nursery  ponds  where  they  were  fed,  following 
whidi  they  were  liberated  in  the  Naha  Stream  system,  of  which  Heck- 
man Lake  forms  a  part.  A  few  fry  were  planted  in  some  of  the 
nnall  stareams  tributary  to  the  lake;  it  was  thought  that  they  would 
acquire  sufficient  growth  in  such  protected  waters  to  enable  them  to 
care  for  themselves  better  before  becoming  subject  to  the  attach  of 
birds  and  larger  fishes  in  the  more  open  waters  of  the  lake.  This 
would  be  a  good  plan  to  follow  at  other  salmon  hatdieries  in  Alaska 
where  there  are  not  ample  facilities  for  rearing  to  the  fingerling  size 
before  planting. 

In  1915  the  egg-collecting  season  continued  from  August  21  to  No- 
vember 20,  during  which  time  the  take  of  red-safanon  ^gs  was 
26,520,000.  The  average  number  of  ^gs  per  female  spawned  is 
reported  as  2,605.  The  earliest  take  of  eggs  began  to  hatch  on 
November  9.  From  the  records  of  the  hatchery  it  has  been  deter- 
mined that  the  period  of  eyeing  in  an  average  water  temperature  of 
49®  F.  is  31  days,  and  with  an  average  temperature  of  46®  F.  is  41 
days.  With  an  average  temperature  of  46®  F.  the  period  of  hatdiing 
is  82  days. 

From  August  22  to  November  22,  1915,  600,000  humpback-sahnon 
eggs  were  taken  experimentally.  In  connection  with  the  taking  of 
humpback  eggs  at  this  hatchery  the  following  is  extracted  from  a 
communication  of  December  10,  1915,  from  the  Alaska  Packers 
Association: 

It  may  be  of  interest  to  know  that  at  our  Fortmann  hatchery,  located  on  Heckman 
Lake,  there  are  practically  no  humpbacks,  In  I9I3  about  5,000  humpback  eggs  were 
taken  from  fish  collected  on  Jordan  Lake  (next  below  Heckman  Lake)  and  the  fry 
resulting  therefrom  liberated  from  the  hatchery.  This  year  119  salmon  of  this  species 
were  caught  off  the  hatchery  fishing  grounds.  It  would  appear  that  these  results  add 
to  the  theory  derived  from  the  study  of  the  ages  of  salmon  by  scale  markings,  that 
humpback  salmon  are  2  years  old  at  the  time  of  spawning. 

The  foregoing  opinion  of  the  Alaska  Packers  Association  is  cor- 
roborative of  investigations  elsewhere,  which  seem  to  establish  quite 
conclusively  that  the  humpback  salmon  is  a  2-year-old  fish  when  it 
returns  from  the  sea. 

The  eggs  are  not  taken  at  this  station  by  the  method  of  incision, 
nor  are  ^e  fish  killed  before  they  are  stripped.  This  results  in  a  loss 
of  some  eggs,  for  by  the  more  modem  practice  of  incision  it  is  pos- 
sible to  obtain  practically  all  ripe  eggs.  An  examination  of  some  of 
the  salmon  at  Fortmann  hatchery  in  1915  showed  that  in  various 
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portioDB  of  the  body  cavity  as  maay  as  100  eggp  wtBre  fowdi.  A^ 
least,  part  of  these  egg^  would  have  beeii  saved  if  they  had  been  takw 
by  the  method  of  incisiQn. 

KARLUK. 

The  b^ariuk  hateh^ry  is .opefated  by  t^e  Alaska  Padfien  Associft^ 
tioA.  It  is  leeated  about  i  miles  np  the  Kaxluk  BiT^p  oa  Ei^iak 
laiand,  m  eentiral  Alaska,  and  has  a  capacity  of  upwatd  of  50^000,000 
red'SaloiOQ  eggs.  The  egg-eoUecting-  season  ef  19Hb  lexlcaftded  inuk 
Jwm  21  to  September  aO,  and  resulted  in  a  take  of  30v240,00ft  led- 
iahooa  eggs,  from  which  it  was  repotted  that  ther»  wece*  liberated 
in  1914.  27,7j04,OOO  yotmg  fish.  The  loss  of  2^6.000  w»  8.3  petr 
CG^  of  iSod  totsaL  The  fry  wero  liberated  in  nurseiy  ponds,  wbeiB 
tbi3y  weie  held  a  shoirt  time  and  fed^  af tier  wtueh  tkey  were  planted 
in  the  Kurluk  River. 

The  egg^^oUocting  season  of  \Qh&  extended  from  June  2i6>  to  Sep- 
tember 29,  duri^  whioh  time  41;135)000  eggs  were  obtained.  It  is 
reported  that  the  average  number  of  eggs  per  female  spawned  was 
2,620'.  Of  the*  8,050,000  humpback  eggs  taken  from  Auguafe  24  to 
September  8^  1914;  5^000,000  eyed  eggs  were  sold  to  the  Bureau  of 
Fisheries,  and  tiom  the  remaimog  eggs  l,049y610  fry  were  libera4ed. 

The  eyed  eggs  purchased  by  the  Biureau  were  transferred  to  tiiie 
Afo^nak  hatchesy  where  tiiey  were  included  in  a  shipotent  of  eggs 
the  greater  part  of  which  was  sent  to  Maine,  where  an  effort  is  being; 
made  to  eatabtish  a  run  of  Pacific  salmon  in  Atlanj;ic  watens. 

QUADRA. 

Tbft  Quadra  hatchery  is  owned  by  the  Northwestern  Fisheries  Co*  ^ 
and  is  located  at  Quadra  in  southeastern  Alaska.  It  has  a  oapaeity 
of  about  21,000,000  red-salmon  eggs.  The  season  of  1915  at  th^ 
hatchery  was  not  as  successful  in  respect  to  the  number  of  &gg^ 
taken  aa  was  the  previous  season.  In  1914  egg-taking  began  on 
August  5,  efMting  October  11,  during  which  period  21,300,000  red-^ 
salmon  eggs  were  taken,  while  in  the  period  from  August  9  to  Novem- 
ber 13,  1915,  the  total  take  of  red-salmon  eggs  was  7,500,000.  Until 
three  years  ago  this  would  have  been  regarded  as  a  very  fair  take, 
but  since  that  time  collections  have  been  much  larger,  with  the  ex- 
ception of  that  of  1915.  Of  the  eggs  taken  in  1914  the  total  number 
of  fry  planted  in  the  fiscal  year  ended  June  30,  1915,  was  20,300,000. 
This  makes  a  loss  of  1,000,000  eggs  and  fry,  or  4.6  per  cent.  The  eggs 
at  this  station  are  taken  by  the  improved  method  of  incision,  in  which 
the  females  are  killed  by  a  blow  on  the  head  and  an  incision  is  made 
from  the  pectoral  fins  to  the  vent. 
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A  aedes  of  sm«ll  ponds  i^aar  tiie  hiukfaa£j,  into  wluob  tfae  icy  ihm 
pkedd  lifter  eoarnkg  iron  tho  katdMuiy  troops  sre  idbally  aituftted  in 
80010  loepecto  afl  they  represeoift  yery  elosely  nA^ural  cendiAi^is. 
Tliba$e  j^exuia  are  protected  from  the  d^prodationa  oi  birds  and  other 
natwal  eaesoies  by  means  of  vebbing  wlmh  is  spread  across  thsiai 
Aito*  ih»  ixj  hA^t  remained  in  these  ponds  f ^  soma  tiobo  aaa4  ha^e 
attained  c^aisid6ral>ie  growth  they  are  afiofred  to  woi^  down  into 
ti^laJce  wbene  tibey  remain  £or  a  year  beloire  leairinglor  saUi  watet. 

HBTTA. 

The  Hetta  hatchery,  which  is  operated  by  the  North^veatero  Fish*r 
eries  Co.,  is  located  on  Hetta  Lake  near  the  southern  end  of  Prince  o£ 
Welles  Island,  in  southeastern  Alaska.  This  hatchery  was  rebuilt  in 
1912  and  now  has  a  capacity  of  about  12,000,000  red-salmon  egga^ 
In  the  egg-coUecting  season  extending  from  August  S  to  Df cembe? 
18,  1914,  7,438^0  red*-saJmon  eggs  were  taken.  The  lo^s  of  eggs 
was  319,000,.  which  was  4.2  per  cent.  The  sworn  statement  retume4 
by  the  Northwestern  Fisheries  Co.,  shows  that  7,142,500  yo«mg  red 
salmon  were  ri^eased  in  the  fiscal  year  ending  June  30,  1915,  This 
might  indicate  a  slight  discrepsQcy  from  the  above  figioxes,  but  it  is 
aecouAted  for  by  the  fact  that  at  the  Hetta  station  it  is  cu^toipfMy  to 
carry  over  a  few  of  the  previous  season's  fry  into  the  succeeding  fiscal 
year  for  which  returns  of  fry  released  are  made.  The  law  provides 
that  such  returns  shall  show  the  number  of  fry  hberated  during  ths 
12months  immediately  preoedii^  June  30, 

The  egg-collecting  season  of  1915  b^an  August  19,  when  216>0QQ 
ied*salj»on  c^gs  were  secured.  At  the  condusicm  of  egg-collecting 
operations  on  December  31, 1915,  a  total  take  of  8,1 14,000  iiedrsalmon 
e^;^  had  been  made.  Totals  of  2,044  females  and  1,962  males  were 
handled.    All  eggs  were  taken  by  the  modem  method  of  incision. 

Some  trouble  has  been  experienced  at  this  station  on  aiccount  of 
the  unusual  amount  of  fine  sediment  which  is  carried  into  the  t^soughs 
UoBk  the  supply  pond  a  few  hundred  yards  above  die  hatchery.  This 
has  be^i  improved  somewhat  by  a  change  in  the  method  of  (cfarawing 
waier  from  the  supply  pond,  but  further  screening  will  bo  necessary 
in  order  to  eatirely  overcome  this  difficulty. 

The  £lawak  hatchery  is  located  on  the  lake  a  few  miles  above,  the 
village  ol  that  name  on  the  west  coast  of  Prince  of  Wales  Island  in 
southeasteim  Alaska.  Tins  hatchery  was  reported  last  year  as  being 
operated  jointly  by  the  North  Pacific  Trading  &  Packing  Co.^and  the 
North  Alaska  Salmon  Co.  Thw  year,  however,  it  is  listed  under  the 
name  of  the  .Nof  th  Pacific  Trading  &  Packing  Co..  The  capacity  of 
the  hatch^  is  approximately  10^CiOQ,000  red-salmon  eggs.    In  the 
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^g-coUecting  seaecm,  extending  from  August  6  to  October  2, 1914,  a 
total  of  3,816,000  were  obtained  and  {Jaced  in  baskets  in  the  hatchery. 
During  the  continnance  of  operations,  which  extended  to  Aj^ril  15, 
1916,  the  loss  of  eggs  was  163,000,  or  4.2  per  c«nt.  In  the  period  from 
December  14, 1914,  to  April  15, 1915,  the  number  of  young  red  safanon 
liberated  was  3,653,000.  It  is  reported  that  all  of  these  were  in  good 
condition.  The  hatchery  is  provided  with  a  small  rearing  pood,  but 
at  times  it  has  not  been  serviceable  because  it  freeaes  to  the  bottoBi. 
This  difficulty  can  be  overcome  by  deepening  the  pond.  Operations 
would  be  facilitated  further  by  the  construction  of  another  pond  at 
least  20  by  30  feet  in  size.  Through  the  egg-collecting  season  of  1915, 
4,130,000  red-salmon  eggs  were  taken. 

YThen  the  station  was  visited  in  September,  1915,  by  Inspector 
Walker,  special  attention  was  devoted  to  the  conditions  under  which 
fry  are  liberated  and  the  matter  was  discussed  with  the  hatchery  em- 
ployees at  some  length.  They  were  made  to  realize  that  hatchery 
efficiency  does  not  consist  merely  in  hberating  a  stated  number  of 
young  fish,  but  rather  that  the  percentage  of  those  surviving  until 
they  are  fully  able  to  take  care  of  themselves  is  the  real  basis  for  deter- 
mining the  efficiency  of  all  fish-cultural  work.  Unusual  interest  was 
shown  by  the  hatchery  employees  in  the-selection  of  suitable  locations 
for  the  planting  of  the  young  salmon  and  the  exercise  of  judgment  as 
to  the  time  of  planting,  so  that  the  greatest  possible  number  of  fish 
might  survive. 

In  December,  1915,  the  North  Pacific  Trading  &  Packing  Co. 
advised  that  they  had  in  contemplation  the  blasting  away  of  a  num- 
ber of  rocks  which  partly  obstructed  the  outlet  of  the  lake.  The 
removal  of  these  rocks  would  give  the  adult  salmon  a  better  chance  to 
get  into  the  lake,  and  at  the  same  time  the  lake  could  not  rise  during 
storms  to  such  a  height  as  to  allow  the  fish  to  get  around  the  racks  at 
the  different  streams  tributary  to  the  lake  where  they  are  taken  for 
spawning  purposes.  The  Bureau  expressed  its  hearty  concurretice  in 
the  development  of  any  plan  along  this  line  that  might  have  a  bene- 
ficial effect  on  the  supply  of  salmon  or  might  in  any  way  improve  the 
operation  of  the  hatchery.  This  work  is  in  line  with  similar  imder- 
takings  contemplated  by  the  Bureau  elsewh^e  in  Alaska. 

GENERAL  STATISTICS  OF  THE  FISHERIES  IN  1915. 

In  1915  the  total  investment  in  the  Alaska  fisheries  amounted  to 
$37,316,560,  an  increase  of  $277,928  over  1914.  Approximately  86 
per  cent  of  this  investment  was  in  the  sabnon  industry.  The  number 
of  persoiis  engaged  in  1915  was  22,462,  or  an  increase  of  1,262  over 
1914.  The  total  value  of  the  products  in  1915  was  $20,999,343,  or  a 
decrease  of  $243,632  from  1914.  Although  the  actual  quantity  of 
fishery  products  produced  in  1915  was  greater  than  in  the  previous 
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year  the  total  value  of  tile  1015  outpitt  was  less,  chiefly  by  reason  of 
the  lower  price  obtained  for  several  of  the  grades  of  salmon  pfu^ked 
and  further  by  reason  of  the  decreased  pack  of  the  more  valuable  red 
salmon.  The  total  value  of  the  products  this  year  is  second  only  to 
that  of  1914,  which  was  the  largest  in  the  history  of  Alaska. 

Summary  of  iNYSSTMEirrs  in  the  Fibheribs  of  Alaska  m  1915. 


Industiiee. 


SoutheMt 


Central 
Alaska. 


We«t«m 
Alaska. 


Total. 


Solmoii  canning 

Selmoii  pipkling 

Salmon  mild  comig. 

Uendiu;  flahary 

HaHbutflahery 

CodfiatMry 

Whale  flahflry 

Atka  mackerel 

By-prodocta 


111,708,284 


477,289 

211,640 

2,842,800 


$5,774,379 

80,925 

4,000 


S13,739,662 
246,687 
6,100 


889,450 
'i27,*879' 


570,990 


564,400 
3,105 


Total. 


16.317,312 


6,439,294 


14,669,964 


131,282,325 

.386,612 

487,359 

211,640 

2,842,800 

570,990 

1,453,850 

3,105 

127,879 


37,310,560 


Summary  of  Persons  Engaged  in  the  Fisheries  of  Alaska  in  1915. 


Racea. 

Southeaat 
Alaaka. 

Central 
Alaakft. 

Western 
Alaaka. 

Total. 

Whitea 

5,011 

3,525 

807 

963 

467 

2,133 
728 
334 
896 
281 

4,145 
747 
400 
841 

1,604 

U,289 
5,000 

Nativee 

Japaneae t 

1,631 
2,190 
2,352 

Cadneae 

l/fiM«)IlUlMVl8A.     . .     , 

Total 

10,763 

3,872 

7,827 

22,462 

a  Fflipkios,  Mexicana,  Negroes,  Porto  Rlean^  etc. 
Summary  of  Products  of  the  Alaska  Fisheries  in  1915. 


Prodnots. 


Quantity. 


Value. 


Salmon: 

Canned 

Mlldeufed 

Pkskled 

Fresh  (Including  local) 

Frosen ■ 

pry  salt,  dried,  andamoked  backs.. 
Halibut: 


.pounds. 
..Dairels. 


.pounds. 
— do... 
....do... 


¥kA  (faMludlBglooal).. 

Frocen 

Fletcbed 


Cod. 

Herring.. 

Herring  oil 

Herring  fertillaer 

Whale  oU 

Sperm  oil 

Whale  fertUlaer 

Trout 

Black  ood 

Atka  mackerel 

Craba 

Miscellaneous  fresh  flah,  local. . . 

B)(-pfodtict9oil ;.j 

By-products  fertilixer  and  meal.. 


....do... 
....do... 
....do... 
....do... 
....do... 
..gallons, 
.pounds. 
..gallons. 
....do... 
.pounda. 
.fT.do... 
....do... 
..barrels. 
..pounds, 
.r.do... 


.pounds. 


Total. 


4,500,293 
2,224,800 

13,208 

2,416,608 

720,791 

45,625 

10^047,634 
5^589,864 
80,291 
14,195,775 
7,194,610 
130,028 

876,500 

101,800 

2,990,000 

41,975 

142,550 

ao 

14,395 

100,000 

47,070 

1,562,000 


$18,653,015 
191,523 
148,640 
192,268 
27,276 
1,423 

564,806 

244,423 

2,690 

890,199 

U4,099 

26,006 

15^475 

295,000 

88,000 

48,750 

3»420 

8,971 

300 

718 

7,000 

14,227 

26,028 


20,999,343 
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The  outstanding  feature  of  the  Alaska  salmon  mdustry  in  1916  was 
t!he  enormous  increase  in  the  pack  of  "humpbacks  in  soudieast  Alaska, 
where  1,820,191  cases  of  tliis  species  were  produced  as  against  the  pre- 
vious record  for  humpbacks  in  this  section  of  1,289,757  cases  packed 
in  1913.  There  was  aJso  a  good  inci^ase  m  tbepat&of^^dnks-bothin 
central  and  western  Alaska.  Another  feature  of  this  season's  opera- 
tions was  the  lifter  run  of  red  salmon  in  western  Alaska.  For  the 
three  previous  years  the  catch  of  reds  in  the  Bristol  Bay  district  was 
unusuBlly  good,  the  approximate  catch  in  1912  being  19,900,000,  in 
1913  it  was  21,500,000,  and  in  1914  it  was  20,900,000,  but  in  1915  it 
dedined  to  about  16,800,000.  This,  however,  is  larger  tJian  lihe  catch 
of  red  salmon  in  those  waters  in  1910,  when  the  take  numbered  onh^ 
11,600,000.  It  is  worthy  of  mention  that  there  is  an  increasing  use 
of  purse  seines  in  the  Bristol  Bay  region.  In  1915  more  than  a  mil- 
Uon  red  salmon  were  taken  by  this  form  of  apparatus  wh^eas  three 
years  ago  the  catch  was  confined  exclusively  to  traps  and  gill  nets, 
chiefly  the  latter.  It  is  regarded  as  quite  likely  that  within  a  few 
years  the  Bristol  Bay  district  will  be  the  scene  of  an  extensive  purse- 
seine  fidiery.  Although  western  and  southeast  Alaska  showed  a 
decrease  in  the  pack  of  reds  in  1915,  central  Alaska  yielded  a  gratify- 
ing increase  in  this  valuable  species. 

The  pack  of  chums  in  Alaska  was  lighter  this  year  than  in  1914,  but 
it  was  apparently  due  more  to  the  fact  that  some  of  the  canneries 
filled  aU  available  cans  during  the  extraordinarily  heavy  run  of  pinks 
rather  than  to  any  pronoimced  shortage  of  chums.  A  number  of 
plants  thus  ceased  packing  without  waiting  to  take  advantage  of  the 
later  run  of  chums  in  southeast  Alaska.  This  rather  early  closing 
showed  its  effect  also  in  a  somewhat  smaller  pack  of  cohos  than  was 
put  up  in  1914.  The  pack  of  kings  in  all  three  districts  of  Alaska  was 
better  than  in  the  previous  year.  This  is  explained  in  part  by  Ihe 
fact  that  the  lessened  demand  for  mild-cured  salmon  on  aocmmt  of 
the  European  war  resulted  in  the  canning  of  lai^r  numbers  of  king 
salmon  which  otherwise  would  probably  have  been  mild  cured.  The 
production  of  pickled  salmon  was  only  about  half  that  of  1914,  the 
reason  being  due  chiefly  to  the  lessened  run  of  reds  in  western  Alaska. 
The  fresh  and  frozen  salmon  industries,  which  are  prosecuted  in  south- 
east Alaska,  showed  good  increases  in  1915. 

SALMON   CATWING. 
-  CHANGES  IN  CANNBRIES. 

The  plant  of  the  Canoe  Pass  Packing  Co.,  at  Canoe  Pass,  in  south- 
east Alaska,  was  dismantled  and  the  machinery  moved  to  a  new  loca- 
tion at  Cordova.    The  plant  at  Canoe  Pass  was  built  and  operated  in 
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!f912,  but  has  not  been  used  since.  The  small  cannery  of  the  Revilla 
Rsh  Products  Oo.,  at  Ketchikan  has  not  been  operated  since 
1912,  and  unl^s  work  is  resiuned  it  will  no  longer  be  listed.  The 
HoontSi  Paddng  Co.  acquired  the  cannery  of  the  Admiralty  Trading 
Co.,  operated  at  Qambier  Bay  in  191*2  and  1913,  but  closed  in  1914  and 
1916.  The  canneries  operated  in  1914  by  Gorman  &  Co.  at  Shakan 
and  Xasaan  were  operated  in  1915  by  the  Anacortes  Fisheries  Co. 
ITie  plant  formerly  operated  by  the  Pacific  Coast  &  Norway  Packing 
Co.  at  Petersburg  was  taken  over  by  the  Petersbtn^  Packing  Co.  The 
Straits  Packing  Co.  acquired  the  cannery  last  operated  in  1913  by  the 
Skowl  Arm  Packing  Co.,  at  Skowl  Arm.  It  is  reported  that  tiiis  new 
company  was  formed  chiefly  by  those  formerly  interested  in  the  can- 
nery of  the  Kuiu  Island  Packing  Co.,  which  plant  was  destroyed  by 
fire  in  the  fiJl  of  1914.  The  cannery  at  Ho^k  Inlet,  operated  for 
several  years  by  the  Hawk  Fish  Co.,  was  operated  in  1916  under  tibe 
firm  name  of  P.  E.  Harris  &  Co.  Another  change  in  firm  .name  this 
year  is  that  of  the  Karheen  Packing  Co,,  which  was  formerly  known 
as  the  Irving  Packing  Co.  The  North  Alaska  Salmon  Co.  closed  its 
Hallerville  cannery  and  operated  for  the  first  time  its  new  plant  on 
the  eastern  side  of  Kvichak  Bay  above  Pedersens  Point.  Libby, 
McNeill  &  Libby  acquired  from  Gorman  &  Co.  the  cannery  at  Dry 
Bay  formerly  operated  by  the  St.  Elias  Packing  Co.  It  is  probable 
that  it  will  be  used  in  conjunction  witih  the  cann^y  of  the  Yakutat  & 
Southern  Railway  Co»,  which  is  also  owned  by  libby,  McNeill  & 
Libby. 

NEW  CANNERIES. 

Six  new  cj^neries  were  operated  in  Alaska  in  1915  by  the  follow- 
ing companies:  Doyhof  Fish  Products  Co.,  at  Scow  Bay,  near  Peters- 
burg, in  southeast  Alaska;  Canoe  Pass  Packing  Co.,  at  Cordova;  Cop- 
per RivOT  Packing  Co.,  at  Abercrombie,  near  Mile  55  on  the  Copper 
River;  tbe  Deep  Sea  Salmon  Co.,  at  Goose  Bay,  on  Knik  Arm,  in 
central  Alaska;  the  Nelson  Lagoon  Packing  Co.,  at  Nelson  Lagoon; 
wid  the  North  Alaska  Salmon  Co.,  on  the  eastern  side  of  the  Kvichak 

4 

River  above  Pedersens  Point,  in  western  Alaska. 

The  foregoing,  together  with  the  cannery  of  the  newly  organized 
Straits  Packing  Co.,  not  operated  in  1914,  makes  an  apparent  gain  of 
seven  canneries  for  1915,  but  deduction  must  be  made  from  the  1914 
total  of  the  two  camieries  destroyed  by  fire,  namely,  those  of  the 
Ktuu  Island  Packing  Co.  at  Beaudaire  and  of  the  Alaska  Fishermen's 
Packing  Co.  on  Kvichak  Bay;  also  there  must  be  deducted  the  can- 
nery of  the  North  Alaska  Salmon  Co.  at  Hallerville,  not  operated  in 
1915,  thus  making  a  net  increase  of  four  eanneries  in  operation  in 
1915  over  1914. 


Digitized  by 


Google 


32 


ALASKA  FISHEBIES  AND  FUB  INDUSTRIES  IN  1915. 


Of  the  preparatory  arrangements  for  the  operation  of  additional 
canneries  in  1916,  there  may  be  mentioned  the  following:  The  Alaska 
Salmon  Go.  erected  buildings  at  Graveyard  Point,  Koggiungi  which 
possibly  may  be  used  for  a  cannery  in  1916.  The  plant  was  oper- 
ated as  a  saltery  in  1915.  The  Bristol  Bay  Packing  Co.  erected  new 
buildings  for  a  large  cannery  in  close  proximity  to  their  present  plant 
on  Kvichak  Bay.  The  Naknek  Packing  Co.  erected  buildings  for  a 
new  plant  about  2  miles  above  their  present  plant  on  Naknek  River 
and  planned  to  operate  it  in  1916.  The  Red  Salmon  Canning  Co. 
also  erected  buildings  on  the  Naknek  River  to  be  used  as  a  cannery 
in  1916. 

CANNERIES  OPERATED  IN   1916. 

During  the  year  1915  there  were  45  canneries  in  operation  in 
southeast  Alaska,  17  in  central  Alaska,  and  23  in  western  Alaska,  a 
total  of  85  canneries  for  the  Territory. 

CoKPANiES  Canning  Salmon  in  Alaska,  Number  and  Location  of  Canneries 
Operated  and  Number  of  Traps  Owned  bt  Each. 


Names. 

Can- 
neries. 

Location. 

Soatheast  Alaska: 

Alafka  Fl»h  On. 

1 
3 

2 

1 

2 

1 
1 

1 
1 
1 
1 
1 
1 
I 
1 
1 

2 

1 
1 

4 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

WfitWMl 

1 

rhfllrnnt . 

07 

Alaska  Padflc  Fisheries 

Chomly 

*7 

Yes  Bay 

«7 

Alaska  Packers  Association. 

/Loring .• 

67 

Alaska  Sanitary  Packing  Co 

\Wrangell 

WrangeU 

*5 

Anacortes  Fisheries  Co 

/Kasaan 

4 

1  Canning  C« ... 

\Shakan 

T?xcursion  Inlet . 

2 
5 

Lake  Bay 

<5 

Ford  Arm. , 

<i6 

Co 

Scow  Bay 

fCo 

Ketrhfkftn ... 

5 

St.:::::::::::::::::: 

George  Inlet 

1 

Hawk  Inlet 

7 

Co 

Hidden  Inlet 

Ho(Hiah 

•*' ii 

NakatHarbor 

Karheen. 

2 

/Craig.. 

1 

Myers,  Geo.  T.,  &  Co 

\Roe  Point 

Chatham. 

6 

North  Pacific  Trading  &  Packing  Co 

Klawak 

fDundasBay 

5 

Mf^4fivrAatam  lNatiar1<M>  Pn 

Hunter  Bay 

Quadra. 

1 

Santa  Ana 

«1 

Excursion  Inlet. 

18 

Petersburg 

3 

Pillar  Bay 

2 

Point  Waitie.". ..!.!.  !!.!*! 

•  4 

TTAtnhlk^ui 

I 

Burnett  Inlet. 

e  $ 

Kake 

03 

MoiraSound 

e3 

Skowl  Ann 

flvnny  Point. .    ^  ^ 

1 

Heceto  Island 

geCo 

TakuHartHir 

/lO 

Tee  Harbor 

0 

Funter  Bay 

17 

Ward  Cove ..' . 

Roeelnlet . 

2 

lyCo 

Yakutat 

a  3  floating, 
b  3  floating. 


c  All  floating. 
^  4  floating. 


•  1  floating. 
/  3  floating. 


Digitized  by 


Google 


FISHERY  INi)USTBIES. 


38 


CoMFANms  cGanmino  Smjuon  w  Axausa,  ffTuM bbr  and  Looahon  of  Canksries 

OFBRAaVD  AND  NUMSpB  OF  T^APB  OWNBD  B?  EaCB— OoiltittUed. 


Northwestern  Fisheries  Co 

Paojfto  American  Fiaherlee 

Seldovia  Salmon  Ca 

Western  AJadEa: 

Alaska  Flahennen's  Packing  Co 

Alaska  Packers  Association 

Alaska-Portland  Packers'  Association 

Alaska  Salmon  Co 

Bristol  Bay  Packing  Co 

Columbia  Jkiver  Pacliers'  Association. 

Midnight  Sun  Packing  Co 

Naknek  Packing  Co 

Nelson  Lagoon  Packing  Co 

North  Alaska  Salmon  Co 

Northwestern  Fisheries  Co. 

Pacific  American  Fisheries 

Red  Salmon  Canning  Co. 


I  iLenai. 
Orca. 


.  ly.; 


Uvak.. 


1     King  Cove. 
1     Seldovia... 


River  (2).. 
tlver(3).. 
-^  r(i).. 


CANNERIES   NOT  OPERATED  IN    1015. 

Three  canneries  in  southeast  Alaska  were  not  operated  in  1915, 
as  follows: 

Location  of  plant. 

HocMiiih  PackiDg  Co Gambler  Bay. 

MjBtlakatIa  Induatxial  Co Motiali^tla. 

St.  Elias  Padang  Co Dry  Bay. 

SALMON   CATGH  AND  FQBMS  OF  QEAXi. 

Th^«  were  in  operation  in  southeast  Alaska  in  the  sahnon  canning 
Industry  137  driven  and  48  floating  traps,  or  a  total  of  185  traps; 
while  in  central  Alaska  there  were  84  driven  traps  and  in  western 
Alask^t  15  driven  traps;  this  makes  a  total  of  236  (}rivei;i  and  48 
floating  traps,  or  a  grand  total  of  284  traps  operated  in  the  commer- 
cial fishery  of  Alaska  in  1915.  In  1914  the  total  number  of  traps 
in  operation  was  252,  <rf  which  211  were  driveiji  imd  41  floating; 
thus  1915  shows  a  gain  of  25  driven  and  7  floating  traps,  or  a  total 
inocease  of  32  t^ape  over  1^14.  By  geographical  sections  the  gains 
ia  -J915  vere  7  fl^atipg  traps  in  southeast  Alaska,  24  driven  traps  in 
central  Alaska,  and  2  driven  traps  in  western  Alaska,  while  there 
iras  a  decrease  of  1  driven  tr^p  in  southeast  Alaska. 
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In  1916  the  total  number  of  puise  and  haul  seines  operated  in  the 
sabnon  industry  of  Alaska  was  361  as  against  336  the  previous  year. 
This  gain  of  25  seines  for  1915  occurred  almost  wholly  in  southeast 
Alaska. 

Of  the  total  catch  of  sabnon  in  Alaska  in  1915,  the  proportion  taken 
in  traps  was  42  per  cent,  by  seines  29  per  cent,  by  gill  nets  27  per  cent, 
and  less  than  1  per  cent  by  lines  and  dip  nets.  By  way  of  comparison 
it  may  be  noted  that  in  the  previous  year  the  trap  catch  was  31  per 
cent,  the  seine  catch  was  27  per  cent,  the  gill-net  catch  was  41  per 
cent,  and  the  proportion  by  lines  and  dip  nets  practically  the  same  as 
in  1915.  The  most  notable  feature  of  this  is  a  decrease  in  1915  of 
14  per  cent  in  the  proportionate  gill-net  catch,  which  must  be  accounted 
for  by  reason  of  the  lessened  nm  of  salmon  in  western  Alaska  where 
the  catch  is  chiefly  by  gill  nets.  This  proportionate  decrease  was 
offset  by  a  proportionate  increase  of  over  11  per  cent  caught  by 
traps  and  more  than  2  per  cent  in  seines.  The  following  table 
shows  the  proportionate  catches  by  districts  by  the  three  principal 
forms  of  apparatus: 

Pbrcentaoe  of  Salmon  Caught  in  Each  DiBnucrr  by  Principal  Forms  of  Gear. 


Apparatus. 

Southeast  Alaska. 

Central  Alaska. 

Western  Alaska. 

1914 

1915 

1914 

1915 

1914 

1915 

Seinee. 

Percent. 
47 
48 
8 

Percent. 

39 

57 

3 

Percent. 
36 
56 

8 

Percent. 
32 
52 
15 

Percent. 
4 

4 
02 

Percent. 

Tnp6 

7 

QilHiets 

86 

The  total  catch  of  salmon  of  all  species  in  the  commercial  fishery 
of  Alaska  in  1915  numbered  63;537;244  as  against  54,651,915  in 
1914^  a  gain  of  8;885,329.  In  southeast  Alaska  there  was  an  increase 
of  about  15,000,000  salmon,  but  this  was  offset  by  decreases  of  more 
than  1,000,000  in  central  and  about  5,000,000  in  western  Alaska 
as  compared  with  1914.  In  1915  there  were  gains  of  approximately 
14,200,000  himipback,  110,000  king,  and  13,000  coho  salmon,  while 
the  number  of  reds  decreased  3,950,000  and  chums  fell  off  1,450,000. 

Salmon  Taken  in  1915,  by  Species  and  Appabatus,  fob  Each  Geoobaphic  Sbo- 

tion  of  Alaska. 


Apparatus  and  spedM. 


Southeast 
AlasJca. 


Central 
Alaska. 


Western 
Alaska. 


Total. 


Seines: 

Coho,  or  silver 

Chum,  <»- kefta 

Humpback,  or  pink. 

Klng,crsi»tog 

Red,  or  sockeye 

Total 


Number, 

234,038 

2,159,904 

11,542,551 

11,486 

930,434 


14,878,363 


Jfufiiber. 

58,249 

191,777 

719,943 

939 

1,551,093 


Number. 


186 


5,343 
1,225,832 


2,522,001 


1,231,361 


Number, 

292,287 

2,351,867 

12,262,494 

17,718 

3,707,350 


18,631,735 
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Salmon  Taken  in  1915,  bt  Spboies  and  Afpabatitb,  for  Each  Gboqrapbic  Sbo- 
TioN  OF  Alaska — Continued. 


ApfMiatiii  and  species. 


Southeast 
Alaska. 


Central 
Alaska. 


Western 


Total. 


GUI  I 


Cobo,  or  sllTer 

Cbum,orketa 

Hump1)aok,  or  pink.. 

KinK,orsprbig 

Red,  or  sockeye 


Total. 


Trans: 

coho,  orsilTer 

Chum,  or  keta 

Humpbaek,  or  pink.. 
'      King,  or  spring 

Bed,  or  sookeye 


Total. 


Coho,  or  silver.. 
King,  or  spring. 


Total. 


Dip  nets: 

King,  or  spring.. 
Red,  or  Cockeye. 


Total. 


Total: 

Coho,or8flTer 

Chum,  or  keta 

Humpback,  or  pink.. 

King,  or  spring , 

Bed,  or  sookeye 


Grand  total. 


Number. 

314,310 
48,618 
97,800 
77,631 

483,683 


NimUter. 

71,719 

102 

1,134 

37.837 

1,077,706 


iViifii6er. 
99,325 
630,691 
37,000 
140,974 
14,561,830 


933,041 


1,188,487 


15,378,610 


393,633 

1,416,989 

18,308,633 

32,903 

1,419,807 


U9.363 
356,451 
180,434 
57,037 
3,443,112 


34,060 
305,890 


37,960 
994,016 


31,560,863 


4,105,386 


1,361,916 


77,999 
336,853 


304,853 


3,054 
191,310 


193,364 


918,979 
3,625,511 
39,948,883 

338,823 
3,833,933 


389,330 

448,330 

910,511 

97,847 

6,363,330 


37,666,119 


8,009,338 


133,375 
745,667 
37,000 
174,377 
16,781,668 


17,861,887 


Numbir. 
385,354 
688, 3U 
135,934 
356,433 

16,133,307 


17,489,138 


676,044 

1,879,330 

18,«7,966 

107,890 

5,856,935 


36,918,165 


336|853 


304,853 


«?; 


310 


193,364 


1,331,584 
4,819,506 

30,896,394 
610,947 

35,878,811 


63,537,344 


STATISTICS. 

The  number  of  canneries  in  operation  in  Alaska  in  1915  was  85,  as 
compared  with  81  in  1914.  'Die  total  investment  increased  from 
$30,830,435  in  1914  to  $31,282,325  in  1915.  This  increase  was 
chiefly  in  central  and  western  Alaska. 

The  number  of  persons  employed  in  canning  operations  in  1914 
was  16,307  and  in  1915  the  nimiber  was  17,741,  an  increase  of  1,434 
persons.  Gains  were  shown  in  all  three  districts.  The  most  notable 
feature  was  the  increase  of  598  Indians  over  1914.  The  total  num- 
ber of  Indians  employed  in  1915  in  the  salmon  canning  industry  was 
4,325.  There  were  smaller  gains  in  1915  in  the  number  of  whites, 
Chinese,  and  Japanese  engaged  in  this  industry. 

In  1914  the  pack  of  canned  salmon  was  4,056,653  cases,  valued  at 
$18,920,589,  while  in  1915  it  was  4,500,293,  valued  at  $18,653,015, 
an  increase  of  443,640  cases,  but  a  decrease  of  $267,574  in  value.  This 
seeming  anomaly  is  accounted  for  by  reason  of  the  much  larger  pack 
of  lower-priced  fish  in  1915.  By  sections  the  case-pack  comparison 
is  as  follows:  Southeast  Alaska  advanced  from  1,776,075  to  2,549,212 
cases,  an  increase  of  773,137  cases;  central  Alaska  declined  from 
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656,7^1  to  ^2,848  ca^s,  a  decrease  et  25,948  oasee^  ii^rUle  in  '■ 
Alaska  there  was  a  decline  from  1,821,787  to  1,318,233  cases,  a  de- 
crease of  393,554  cases  from  the  If  14  pack  m  Aat  region.  Oom- 
parisons  bj  species  ^how  the  following:  The^pack  «f  «oiios  declined 
from  157,063  to  124,268  cases,  a  dooroaeo  ef  82,7^  ^oases;  <^iibi8 
dedined  from  663,859  to  479,946  cases,  a  decrease  of  183^913  trwaes; 
and  reds  declined  from  2,201,643  to  1,932,312  cases,  a  decrease  of 
269,331  cases  in  1915.  Humpbacks  went  up  from  986,049to  1,875,516 
cases,  an  advance  of  889,467  cases;  and  kings  increased  from  48,039 
to  88,251,  a  gain  of  40,212  cases  in  1915.  The  net  increase  for  ^ 
species  in  19^15  was  443,640  cases. 

The  pack  of  salmon  in  1915  is  the  largest  in  the  history  of  Mas^, 
exceeding  the  previous  record  of  1914  by  443,^0  cases,  but  as  above 
mentioned  the  1915  pack  was  $267,574  less  in  value  because  of  the 
smaller  production  of  the  higher  priced  red  salmon  and  the  .greatly 
increased  pack  of  the  less  valuable  himipbacks. 

iNYBflTlfrBNT  IN  SaLMON-CaNNINO  INDUSTRY  IN  1915. 


It«ms. 


Southeast  Alaska. 


Central  Alaska.      Western  Alaska. 


Totel. 


Canneries  operated 

Working  capital 

Wages  jpaid 

Power  vessels  orer  6 
tons 

Net  tonnage 

Launchesunder^  tons. 
SaUing 

Net  tonnage 

Boats,  sail  anarow .... 
Lighters,  soows,  house 

boats 

PUedrl^n 

A];»paratus: 

Haulselma 

Fathoms 

Purse  seines 

Fathoms 

OUlnets 

Fathoms 

Traps,  driven 

Traps,  floating 


No. 
45 


122 
2,4S6 

41 

7 

9,061 

772 

271 
86 

18 

1,413 
270 
54,948 
123 
16,750 
137 
48 


Value. 
$3,609,069 
4,221,500 
2,005,221 

651,210 


Total 11,768,284 


42,636 
174,700 


53,832 

127,270 
113,126 

2,118 


M)0,3SS 
"  'i3,'466 


377,318 
06,545 


No. 
17 


1,315 

25 

11 

10,242 

478 

171 
31 

37 

8,181 

11 

3/666 

444 

19,111 

84 


Value. 
j|l,U12,^84 
1,953,046 
927,368 


410, 711 


31,306 
401,272 


44,646 

103,713 
84,206 

12,6ft5 


5,500 
*"i6,'585" 
'i76,'255 


5,774,379 


No. 
23 


62 

4,110 

28 

36 

49,164 

1,077 

158 
20 

7 
1,750 


Value. 
13,158,048 
5,961,897 
2,321,412 


688,604 


1,826 
252,875 
15 


85,653 
816,035 


250,010 

168,348 
41,300 

16, 806 


m,868 

'•a,*26i 


No. 

85 


212 

7,881 

M 

54 

77,487 

2,327 

600 


U,344 

sei 

58,614 

2,303 

268,736 

»6 

48 


Haiue 
18,470,101 
12,156,543 
5,364,001 


1,7S0,52S 


13,739,662 


1,392,007 


848,488 

^^ 

'io6,m 


000, 884 
06,545 


31,282,325 
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Southeast 
Alaska. 

Cmtral 
Alaska* 

Western 
Alaska, 

Total. 

Fishermen: 

Wlilteg „ 

Ittdiaas^ «.^ ^ 

Ch1|iA##M -,-^ ,,.              .    , 

777 
1,«10 

79» 
282 

2,386 
166 

?768 

MwetoiiMww*.".  rr'T'ir !!!!!!  '!!'!'!*! 

1 

1 

15 

' 

Totot. 

^laa 

i,(m 

2,554 

5,747 

JhoMgmen: 

Whlt€8« ^ 

lMfftl1<f rr..      . 

1,068 
1«S7 

«s 

765 
453 

465 

856 
8W 
832 
281 

1,287 
529 

mi 

456 
1,604 

^785 
2542 

riiin^ffe 

2  190 

Jmnkesc^ , 

IfufiCUa&eoiu  <*                      

1^553 
2,337 

Total 

4,a» 

1,830 

4,687 

11,407 

"^Rsr 

m 

108 

102 

571 

TiMHiKm 

15 

rfhfimfo'. . . . , 

JnHMon.  > 

1 

1 

Total 

277 

118 

108 

587 

^"•'J?^.. 

TxMlianff 

2,U1 

S,973 

953 

766 

467 

1,371 
657 
396 
333 
281 

3,837 
606 
841 
456 

1,604 

7,319 
4  325 
2,190 
1,555 
a;  352 

rhihM^ 

JttMinffM. . X , 

li&nf'llfmims  <>.....      

Total 

7,27a 

3,088 

7,488 

n,741 

a  FlUptnos,  MexioaQs,  Negroes,  Porto  Ricans,  etc 

Output  op  Cannbd  Salmon  in  1915.» 


PTodnct. 


Soatheast  Alaska.      Central  Alaska.       Western  Alaska. 


Total. 


Coho,  or  sflver: 
4-pouxMiflat., 

1-pound  taU. 

Total 


QUCM. 

2,060 

6i«r 

87,636 


Cham,  or  ksla: 
l-pound  flat. . 
H>offiMltall.. 


90,299 


373,100 


Total.. 


373,329 


Bmnpbadc.  orpink: 
i-poundflat 


i-poandflat. 
l-pound  taU. 


4,325 
3,50» 
1,812,358 


10,451 
11,927 
5^048,238 


Total.. 


Kfaif ,  or  spring: 
i-poundflat.. 
^pomdflal.. 
l-pound  tall.. 


1,820,191 


100 

46 

27,303 


Total., 


Red.  or  MXSksre: 
f-pouadflat..... 

l-pound  flat 

H^OQBdtaiL.... 
Il-ponnd   noml- 


27,443 


9B>aoe 

S,0S4 
174,594 


Tolal^^ 

Gtaad^total. 


967,950 


2,549,212 


Value. 

$11,639 

3,18i 

3n,539 


Caset. 


1,7SI 
2^839 


386,366 

733 
966,681 


23,564 


89,318 


967,314 


89,406 


46.479 


5,074,616 

600 

206 

m,217 


46,479 


22;  179 


124,025 


232,467 

24s;on 

971,048 


23,165 


11,188 
35)946 
46^  10ft 


1,4H,5W 


500(234- 


7,998>887 


088»8« 


ViOue, 


Cases, 


ST,79B 
96,252 


10,405 


104,047 

264 
102,086 


10,405 


67,211 


102,350 


67,211 


119,649 


8,846 


119,649 


4,909 

97'l77 


8,846 


2,304 

2,729 

32,610 


102,079 


37,643 


91^849 

947; 560 

2>6U,8Q0 


15,^48 

88,847 

l,i87»440 

2,288 


2^960^208 


1,194,128  6,847,376 


3,a87«334 


1,318,288 


Value, 


845,711 


Ouee. 
2,050 


119, 


46,711 


173,657 


124,268 


317 
479,629 


178,657 


22,088 


479,946 


4,886 
1,867,'683 


22,938 


12,902 
1^^ 


1,875,516 


2,404 
J»755 
^092- 


182,162 


88,251 


128^976 

285,012 

6,452,960 

6^438 


52,083 

112,«47 

1,765,130 

2,203 


1,932,312 


7,271,844 


4,500,283 


Vahu, 
513,502 


536,124 


997 
1,242,324 


1,248,821 


19,451 

11,927 

5,185,825 


5,217,203 


13,503 

21,964 

372,800 


408,266 


442,282 
760  589 
10,088,792 

6,438 


11,248,101 


18,653,015 


^  Casm  coiM&lnths  ^pmmd  oans  Hare  been  fiMauwl  ano^haTT  ia  number  and  those  containlnir  If-poctad 
cans  have  been  increased  one-half  in  number.  Thus,  for  the  purpose  oC  affording  fair  oomparison,  all  are  pot 
upon  the  basis  of  forty-eight  l-pound  cans  per  case. 


Digitized  by 


Google 


88  ALASKA  FISHBBIES  AUTD  FUE  INDUSTRIES  IN  1915. 

OurruT  OF  Cammsd  Saucom,  1900  to  l»15.^ 


Products. 

1000 

1010 

mi 

1012 

1018 

1014 

lOU 

TotaL 

Cdho,  or  sUvw: 

^POUDdflftt.. 

Ci»a. 

Ouit. 
188 
2,240 
111,614 

1,574 

1,075 

131,260 

OMCt. 

8,710 

17 

183,462 

CkMt. 

8,687 

268 

71,926 

4,570 

286 

152,100 

OMCt. 

2,060 

^338 

110,880 

Oue*. 
14,873 

806:890 

HKNindflat 

1-pound  tall 

1,208 
65,350 

Totia 

58,558 

114,008 

138,008 

166,108 

75,770 

167,063 

124,268 

827,798 

Caiam,orkeU: 

1-pound  flat 

2,706 

■■66i,*838* 

086 

2,810 

287.314 

373 

6,608 

657;  018 

4,158 

1-pound  flat 

7,245 
816,550 

817 
479,620 

16,749 
2,77?170 

1-pound  tall 

120,712 

254,218 

Total 

120,712 

254,218 

823,706 

664,633 

200,018 

663,860 

470,046 

2,708,081 

Humpback,  or  jphik: 
^pound  flaf 

3.188 

7,000 

543.238 

4,838 

0,437 

001,006 

13,712 
i;266;426* 

20,822 

3,258 

1,848,801 

2,108 

0,286 

074,660 

4,826 

l,86/,688 

48.008 

1-pound  flat 

»^S80 
7,45?  881 

1-pound  taU 

484,873 

Total 

464,873 

554,321 

1,005,278 

1,280,138 

1.872,881 

088,040 

1.875,616 

7.580.068 

Kln£,  or  sprlnf : 
|-p<nuid  flat.T,  r.  T 

54 

67 

5,151 

1,586 

3,148 

4  804 

40,002 

2,404 
8;755 
82,092 

12,404 

l-jKNind  flat. . . . 

8,560 

l-poundtall 

48,084 

40,167 

45,451 

38,166 

32,785 

326,787 

Toud 

48,034 

40,221 

45,518 

43,317 

34.370 

48,080 

88,251 

347,750 

Bed .  or  sookeje: 

f-poundflat 

1-pounaflat 

l4>oundtaU 

if-pound    noml- 
mtls 

8,103 

85,103 

1,611,016 

22,320 

30,041 

1,888,006 

13,601 

4,067 

1,206,750 

28,024 

16,242 

1,856,080 

20,041 

11,735 

1,024,461 

53,885 

64,  on 

2,083,147 

52,083 

112,847 

1,765,130 

2,298 

307,087 

335,508 

U,  026,508 

2.203 



Total 

1,705,302 

1.450,267 

1,315,318 

1,000,355 

1,065,237 

2,201,643 

1,032.312 

12,470,434 

Grand  total.... 

2,305,477 

2,413,053 

2,823,817 

4,064,641 

3,730,185 

4,056,653 

4,500,208 

23,088,110 

«  The  number  of  cases  shown  has  been  put  upon  the  oommflii  basis  of  forty-eight  l-pound  cans  to  the 
case. 

Aybragb  Annual  Pbiob  pbr  Casb  of  Fobtt-Eioht  I-Pound  Cans  of  Salmon, 

1906  TO  1915. 


Products. 

1006 

1006 

1007 

1008 

1000 

1010 

1011 

1012 

1013 

1014 

1016 

Coho.  or  sllvw 

83.20 
2.60 
2.95 
3.28 
3.38 

83.68 
2.87 
8.00 
3.78 
3.77 

83.01 
2.07 
8.16 
4.18 
4.50 

83.08 
3.53 
2.60 
4.20 
4.52 

84.07 
2.28 
2.40 
4.32 
4.53 

84.80 
8.04 
8.15 
5.34 
5.30 

85.67 
8.72 
8.04 
6.48 
6.83 

84.44 
2.37 
2.55 
6.37 
5.45 

83.45 
2.21 
2.58 
4.04 
4.54 

84.80 
8.37 
3.50 
5.01 
6.58 

84.81 
3.80 
3.78 
4.83 
6.82 

Chum,orketa 

Humpback,  or  pink. . . 

King,  or  spring 

Red,orsockeye 

DISASTERS  AND  LOSSES  IN  THE  SALMON  INDUSTRY. 

The  most  serious  loss  in  the  sahnon  industry  in  the  year  1916  was 
the  destruction  by  fire  on  June  10  of  the  cannery  of  the  Alaska  Fisher- 
men's Packing  Co.,  on  the  Evichak  Rirer.  The  cause  of  the  fire  was 
unknown.  It  occurred  just  after  the  work  of  making  cans  for  the 
season  had  been  completed.  After  the  fire  part  of  the  cannery  crew 
was  returned  to  Seattle,  while  a  number  of  the  fishermen  were  retained 
to  carry  on  salting  operations  and  to  fish  for  the  Nushagak  cann^y  of 
the  same  company.  The  steamer  Narih  Star  made  a  number  of  trips 
to  Nushagak  with  fish  caught  in  the  Kvichak  region.    Early  in  July 
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the  freight  steamer  Bertha  was  dispatched  from  Seattle  with  a  cargo 
of  lumber  and  other  materials  to  rebuild  the  caimery.  On  July  18 
the  vessel  went  ashore  on  Harvester  Island^  at  Uyak  Bay.  The 
following  day  she  took  fire  and  became  a  total  loss.  A  small  part  of 
the  cargo  was  salvaged. 

The  ship  Sintram  (1,496  tons),  of  the  Naknek  Packing  Co.,  while 
northbound  in  the  spring,  went  ashore  May  2  off  Ugaguk  and  became 
a  total  loss.  The  book  value  of  the  vessel  was  approximately  $8,000, 
but  under  existing  conditions  several  times  that  amount  would  be 
required  to  replace  her.  Most  of  the  cargo  was  saved,  so  that  the 
cannery  was  able  to  conduct  operations  through  the  season. 

In  addition  to  the  foregoing  there  were  various  smaller  losses.  In 
this  connection  mention  is  made  of  the  destruction  of  the  bunkhouse 
of  the  Anacortes  Fisheries  Co.,  at  Shakan,  the  property  loss  being 
$1,000,  and  in  addition  two  of  the  Chinese  employees  lost  their  lives. 
The  Tee  Harbor  Packing  Co.  reported  the  loss  of  a  trap  valued  at 
$2,500.  The  Doyhof  Fish  Products  Co.  reported  the  loss  by  drowning 
of  one  shoresman  and  <me  fisherman.  The  Canoe  Pass  Packing  Co. 
lost  208  cases  of  salmon.  In  western  Alaska  seven  fishermen  and  two 
transporters  were  drowned,  and  gear  to  the  value  of  $5,600  was 
reported  as  lost.  In  addition  there  were  minor  losses  of  fishing  gear, 
small  boats,  and  misc^aneous  items  of  equipment  in  various  parte 
of  Alaska. 

MILD  GUBINQ  OF  SALMON. 

The  continuance  of  the  war  in  Europe  resulted  in  a  further  marked 
decline  in  the  industry  of  mild  curing  salmon  in  1915.  Heretofore,  it 
has  been  chiefly  to  the  markets  in  Germany  that  the  mild-cured 
product  has  been  shipped,  hence  the  discontinuance  of  possibilities  of 
trade  with  that  coimtry  has  made  itself  felt  to  a  marked  degree  in  the 
mild-cjire  industry.  This  state  of  affairs  has  made  it  necessary  for  the 
American  markets  to  absorb  this  product.  Fortimately,  there 
is  a  growing  demand  for  mild-cured  salmon  in  this  country,  although 
the  high  price  which  it  commands  has  had  a  tendency  toward  con- 
servativeness  in  the  development  of  this  line  of  trade.  Mild-cured 
salmon  form  a  particulariy  attractive  food  article,  especially  when 
prepared  in  a  lightly  smoked  condition. 

The  lessened  activity  in  the  mild-cure  industry  in  Alaska  in  1916 
residted  in  the  preparation  of  a  product  excellent  in  quality.  In 
some  seasons  past  many  of  the  smaller  king  salmon  have  been  mild- 
cured,  but  this  year  the  product  was  made  up  almost  wholly  of 
select,  large-sized  fish.  The  smaller  salmon  were  as  a  rule  dis- 
posed of  to  canneries,  which  is  evidenced  by  the  increased  produc- 
tion of  canned  king  salmon  this  year.  There  was  also  an  increase  in 
the  munber  of  frozen  salmon,  some  of  which  undoubtedly  would  have 
been  marketed  as  a  mild-cured  product  if  conditions  had  warranted. 


Digitized  by 


Google 


40  ALASKA  FISHEBIBS  AlTD  FUE  IHBUBirBIBS  IN  1915. 

OHe  of  the  i]iip0rtaM  troiyng  groondB  for  king  salncm  in  the  miUb- 
ctire  &hery  is  aSoot  Forreeter  laland,  which  ie  a  Federal  birdicecrve 
idider  the  admiiiist^atieii  of  the  Department  of  Agrictdtm^.  As  ia 
the  j^i^crvievB  ysar,  operation  on  that  island  were  wider  the  imme^ 
diate  direction  of  Game  Warden  Willett  of  that  department,  who  was 
stotioned  there  to  see  that  the  birds  resorting  to  the  island  were  not 
distarbed.  The  first  fishermen  arrived  at  the  island  on  May  8,  and 
by  May  25  the  maximnm  number  waa  i»«sent.  Operations  con* 
tarued  xmMA  along  in  August,  when  the  camp  on  the  island  was  practH 
cally  deserted.  A  number  of  fishermen  left  about  the  first  oi  July 
to  work  idi  the  canneries.  A  total  of  180  pramits  were  issued  Ihk 
year  as  compared  with  457  in  1914.  This  gives  an  idea  of  the  dec^e 
which  the mildK^ure  industry  felt  in  1915.  Of  the  180  permits  gruoited 
tiboB  year,  111  were  issued  to  natives.  Qtdte  a  number  of  the  remain- 
ing permits  were  issued  to  foreigners  who  had  taken  out  their  first 
papers  declaring  their  intentions  of  citizenship.  Fishing  was  very 
good,  some  of  the  hand-boat  trollers  receiving  as  much  as  S200  to  $500 
for  fl^roximately  three  months'  work.  Some  of  the  power  boate 
cleared  b»  high  as  $1,000.  Early  in  the  season  the  price  paid  by 
bviy^rd  was  50  cents  for  red->meated  king  salmon,  20  cents  for  white^ 
meated  kings,  and  5  cents  each  for  coho  salmon.  Some  of  the  fish-^ 
eifmen  were  dissatisfied  with  these  prices  and  sent  part  of  their  catch 
to  Prince  Rupert.  As  the  season  advanced  competition  between  ths 
buyers  became  keen,  and  they  met  the  Prince  Rupert  prices,  paying 
60  cents  for  red-meated  salmon  and  10  cents  for  cohos. 

The  principal  mild-cure  operators  in  southeast  Alaska  were  Engelbr. 
Wiese  (Inc.),  with  four  plants,  one  each  at  Waterfall,  Port  Conclusion, 
Hoonah,  and  Cape  Fanshaw;  Columbia  &  Northern  Fishing  &  Pack- 
ing. Co.,  at  Wrangell;  Diamond  T  Packing  Co.,  at  Dall  Island;  and 
Vondsyssel  Packing  Co.,  at  Tyee.  Some  of  the  other  more  important 
concerns  which  engaged  in  this  business  were  Swift-Arthur-Crosby 
Co.,  at  Heceta  Island;  Taku  Canning  &  Cold  Storage  Co.,  at  Taku; 
Lindenberger  Packing  Co.,  at  Craig;  and  the  Petersburg  Packing  Co., 
at  Petersburg.  In  central  Alaska  but  httle  was  done  in  mild-curing 
salmon,  a  small  quantity  only  being  put  up  on  Cook  Inlet.  In 
western  Alaska  a  few  tierces  of  mild-ciu'ed  salmon  were  put  up  on  the 
Kuskokwim  River. 

The  investment  in  mild-cure  work  this  year  was  $487,359,  as  com- 
pared with  $777,564  in  1914.  The  number  of  fixed  plants  decreased 
from  17  in  1914  to  15  in  I9I5,  this  decline  being  in  southeast  Alaska. 
There  was  also  a  proportionate  decrease  in  the  number  of  persons 
engaged  from  2,161  m  1914  to  1,725  in  1915.  The  total  product 
deelfaed  from  4,091  tierces «  in  1914,  valued  at  $300,052,  to  2,781 
tierces  in  1915,  valued  at  $191,523,  a  decrease  of  1,310  tiorces  affitd 
$108,539  in  value. 

a  Each  tleroe  contains  800  pounds  of  salmon. 
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HODB. 

SootliantAtedcaJ 

lit 

WcBCtaWAIa^m^ 

TotU. 

Opera^^oapitalV.' *.  !.*.!!!!!!!! 

No, 
IB 

S7.385 

1 

V^ue, 
a,S9D 
2,000 

JVin 

1 

98,006' 
3,000 

11 
109 
871 
9» 

t 

125 

182 

16,500 

4,42<> 

9n,89l 
134,700 

3f,385 

Power  vessels  over  5  tons. . . 

11 
16» 
370 
909 

1 
125 
IBO 

T/Aiinches  nnder  5  tons .... 

205,000 
flOO 

1 

500 

1^'IS 

Boots,  840  aad-MW... 

Gear: 

PtaweselMbL 

306 

Fathoms. , .    

am  nett 

"ii'M 

2 
500 

5^ 

20 
600 

40e 

"l2  5^ 

FAthoniff 

iron  mes; 

9,150 



Tdlal 

477,259 

4*000 

5,160 

L. 

487,«M 

'   .'. 

Persons  Engaged  in  thb  Salmon  Mild-Ouring  iNiycnrfRY  m  1919. 


ObottpiBtloiis  and  races. 

SoutftesBt 
Alaska. 

OsAtfal 
Alaska. 

Westen 
Alaska. 

Total. 

liiberiieB: 

Whites 

1,101 
500 

73 
6 
19 

2 

''JS 

tM^^  ^ 

Shonunen: 

mLHebk. 

5 
7 

2 
10 

SOT 

TtvifflUff 

28 

Ytftna^hftnerr  Wht4fifi 

19 

Total 

1,099 

12 

14 

i,7a{ 

Products  or  thb  Salmon  Mild-Curing  Industry  in  1915. 


Species. 

Tierces. 

Pounds. 

Value. 

SottfelMBstAUska: 

King  salmon , . .  *  w. r ,,,--,,.-.---,-, 

2,525 
68 

2, 100,400 
54,400 

9182,289 
4,898 

<^ho  salmon .,..., ,,..,-, , . , , . . . , , . , 

Totdl 

2,603 

2,154,480 

186,678 

Gentml Alaska*  Kimr salmon 

1* 
70 

14,400 
86,X)00 

1,350 

Western  Alaska  Kins  salmon 

3,600 

Totrf .- 

88 

7»,40» 

4,850 

Qiand  total ..* 

2,781 

2,224^800 

191,523 

SALMON  PIOKLINO. 

The  pickling  of  aahnon  in  Alaska  in  1915  was  on  a  much  smaller 
scale  tJian  it  has  been  for  years.  This  is  explained  chiefly  by  virtue 
of  the  lighter  run  of  reds  in  the  Bristol  Bay  district  where  most  of 
the  pickling  of  Alaska  salmon  is  done.  In  southeast  Alaska  a  few 
years  ago  there  were  a  number  of  salteries  in  operation,  but  in  1915  the 
business  of  pickling  salmon  had  become  reduced  to  limited  propor- 
tions^ the  small  production  being  incidental  to  other  lines  of  enter- 
prise. It  may  be  noted  that  there  were  more  cohos  pickled  in  south- 
east Alaska  than  in  the  previous  year,  as  the  early  closing  of  part  of 
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the  canneries  resulted  in  some  of  the  catches  of  fall  oohos  being  pre- 
pared for  market  in  this  way.  In  the  last  months  of  the  year,  after 
it  was  apparent  that  the  product  of  pickled  sahnon  was  much  below 
normal,  the  price  ascended  to  unusually  high  levels.  The  price  of 
pickled  salmon  bellies  was  also  strong,  but  the  production  was  small, 
as  will  be  noted  from  the  table  of  pickled  salmon  shown  on  page  43. 

A  new  concern  of  importance  in  the  Bristol  Bay  district  this  year 
was  the  Gk>lden  Gktte  Salmon  Co.  which  conducted  its  pickling  opera- 
tions on  the  schooner  Hugh  Hogan  (355  tons),  the  vessel  being  located 
during  the  fishing  season  about  16  miles  up  the  Evichak  River. 
Among  other  operators  of  importance  engaged  in  pickling  operations 
on  waters  tributary  to  Bristol  Bay  were  the  Alaska  Fi^iermen's 
Packing  Co.,'  Alaska  Salmon  Co.,  Olson  Bros.,  and  Peter  M.  Nelson, 
who  had  two  salteries. 

In  1915  there  were  17  salteries  in  operation  as  compared  with  15 
in  1914,  and  the  investment  increased  from  $286,356  to  $336,612. 
The  nimiber  of  persons  engaged  increased  from  248  in  1914  to  329  in 
1915.  The  output,  however,  shows  a  reduction,  for  this  year  it  was  but 
13,293  barrels,  valued  at  $148,640,  as  against  26,362  barrels,  valued  at 
$252,662,  in  1914.  Approximately  83  per  cent  of  this  year's  produc- 
tion of  pickled  salmon  in  Alaska  came  from  the  Bering  Sea  region,  as 
compared  with  89  per  cent  from  that  part  of  Alaska  last  year. 

Inybstmbnt  in  thb  Salmon-Pickling  Industry  in  1915. 


Items. 

= 
Central  Alaska. 

Western  Alaska. 

Total. 

Salteries 

No. 
8 

Value. 
126,390 
37,600 

9,950 

■""8,'e66' 

500 

No. 
9 

2 
115 
4 
5 
2,220 
67 
7 

1 

75 

129 

13,010 

Value, 
•63,617 
83,340 

20,000 

No. 
17 

4 

165 

19 

6 

2,229 

107 

8 

18 

1,862 

174 

14,823 

Value. 

SW,907 

iao,MD 

29,960 

^SeS:               

Power  vessels  over  ft  tons 

2 
50 
15 

1 

9 

40 

1 

17 
1,787 

45 
1,813 

NAttonwftgA 

6,450 
48,000 

15,060 

ftftllhig        

48,600 

Net  tonnikge 

Boats,  sail  and  row 

2,068 
100 

2,545 

12,070 
5,500 

100 

14,138 
5,600 

3,646 

TJghtflrfl Mid  fionwn ,_,--,.^ 

Gear: 

Haol  seines 

Fathoms 

Ofllnets 

2,172 

7,710 

9,882 

Fathoms..                               

Total 

89,925 

246,687 

336,612 
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OeeopAtkins  and  noes. 

Central 
Alaska. 

Western 
Alaska. 

Total. 

Fttbennen: 

Whites    

22 
1 

115 
6 

137 

Nfttivw 

48 

"^     JuMnose 

1 

Total 

60 

121 

181 

Shoresmen: 

Whites 

2 
3 

109 

1 

111 

Natives 

4 

Total 

5 

110 

115 

'""^/S^:. 

6 
6 

23 

28 

Natives 

5 

Total .' 

10 

23 

88 

Orand  total 

76 

254 

329 

Barbels  a  of 

Salmon  Picklsd  in  1915,  by  Species. 

Produet. 

Soatfaeast  Alaska. 

Central  Alaska. 

Western  Alaska. 

Total. 

Coho,  or  sflver 

No. 
440 

Value. 
84,901 

No. 
275 
25 

Folue. 

13,891 

400 

No. 

Value. 

No. 

715 

26 

591 

239 

91 

854 

5 

10,670 

108 

Value. 
88,292 

Coho  bellies 

400 

8 
79 

96 
535 

588 

812,874 

12,470 

Humpback,  or  pink 

160 
91 
82 

1 
870, 
103 

1,410 
1273 
436 
20 
9,417 
2,040 

1,954 

Humoback'belDes 

1,273 

Kinr. ornninr.....^ ^....  ,.. 

138 

4 

72 

604 

8,161 

10,139 

^SSniE^ 

92 

RedTorsoetaeiye 

9,800 

102,568 

111,980 

2,040 

Total 

609 

7,150 

1,547 

18,896 

11,077 

123,088 

13,298 

148,640 

a  Barrels  holding  200  pounds  of  fish. 
SALMON   FBEEZINQ. 

In  1915  there  was  a  considerable  increase  in  the  freezing  of  salmon 
over  the  previous  year.  This  line  of  business  is  incidental  to  the 
freezing  of  halibut.  The  companies  engaged  were  the  New  England 
Fish  Co.,  the  Ketchikan  Cold  Storage  Co.,  and  the  San  Juan  Fishing 
&  Packing  Co.,  at  Ketchikan;  the  Booth  Fisheries  Co.,  at  Sitka;  the 
Taku  Canning  &  Cold  Storage  Co.,  at  Taku  Inlet;  and  the  Glacier 
Fish  Co.  operating  the  floating  cold-storage  plant  on  the  barge  Olory 
of  the  Seas. 

During  1915  the  total  quantity  of  salmon  frozen  in  Alaska  was 
726,791  pounds,  valued  at  $27,276.     This  is  a  big  increase  over  1914, 
when  the  product  was  228,528  pounds,  valued  at  $8,551. 
Salmon  Frozen  in  Alaska  in  1915. 


Spcolos. 

Pounds. 

Value. 

Cohonalnifln , ., 

402,830 
281,015 
86,946 

116,873 

f!hfiin  salmon                                             ... 

8^401 

v*nffmlnun 

1,912 

Total 

720,  m 

37,276 
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An  extanaTe  inikntry  has  been  built  up  im  soutbaast  Alaska  in  the 
shipment  of  fresh  salmon  to  Puj^et  Sound.  The  chief  centers  are 
Ketchikan,  Wrangell,  Petersburg,  and  Juneau,  and  the  industry  i»  at 
its  best  in  the  spring.  'Hie  fish  are  boxed  in  crushed  ice  and  are 
handled  by  tiie  regular  steamship  lines.  The  business  was  prose- 
cuted with  unusual  vigor  in  1915  when,  according  to  figures  obtained 
through  Uie  customs  records,  2,216,603  pounds  of  salmon  vaiueik  at 
$172,268  were  shipped  in  a  fresh  condition  from  Alaska.  This  repre- 
sentA  a  pronounced  gain  over  1914  when  1,759^,733  poimds,  valued  at 
$60,375,  were  shipped. 

Present  facilities  do  not  admit  of  obtaining  fuH  detailed  fijgures  in 
n^q>ect  to  the  anumnt  of  salmon  sold  in  Alaska  for  local  consumption, 
but  a  careful  estimate  made  upon  the  basis  of  inquiries  at  Juneau  and 
other  cities  leads  to  the  belief  that  the  local  markets  suppUed  approxi- 
mately 600,000  poimds  of  fresh  fish,  valued  at  $48,000.  It  is  esti- 
mated  that  about  one-half  was  hidibut,  one-tlnrd  salmon,  and  the 
balance  miscellaneous  fishes  such  as  black  cod,  herring,  bass,  and  other 
species. 

DBT  SALTme,   DRYINO,   AND   SMOKING  OP  SALMON. 

The  dty  siting  of  sahnon  in  Alaska  has  been  almost  wholly  dis- 
continued, as  their  preparation  in  other  ways  is  much  more  profitable^ 
The  only  report  of  dry-salt  salmon  in  Alaska  in  1915  was  that  of  John- 
son &  Howitzer,,  of  Cold  Bay,  indicating  the  preparation  of  12,089 
poimds  of  red-salmon  backs,  valued  at  $250.  The  beUies  of  these 
fish  are  included  in  the  figures  herein  given  for  pickled  beUies.  In 
addition,  James  J.  Settles,  of  Eshamy,  dried  10,125  potfads  of  v#d- 
salmon  backs,  valued  at  $303,  resulting  frcon  pickling  operartitmsw 
At  Seldovia  L  D*  Nordyke  dried  approximately  1 ,500  pound»  of  chum 
backs  and  300  pounds  of  pink-salmon  backs,  the  total  value  of  which 
was  $105.  In  conjimction  with  their  saJitery  operated  in  the  Prmce 
WiUiam  Sound  region,  Lee  &  McKnight  picUed  5,000  pounds  d  coho 
backs,  valued  at  $150,  imd  11,000  poimds  of  piok-salmon  backs, 
valued  at  $330.  On  Cook  Inlet  5,700  pounds  of  coho  backs^  vakted 
at  $285,  were  smoked. 

One  of  the  cannerymen  in  the  Bristol  Bay  r^on  prepared  for  Us 
own  use  a  small  quantity  of  smoked  salmon  in  olive  oil.  The  safanOB 
was  first  smoked  slightly,  then  sUced  into  thin  pieces  and  put  into 
cans,  after  which  pure  olive  oil  was  poured  over  the  product.  Tops 
were  then  put  on  the  cans  without  exhausting.  A  very  delicious 
product  was  thus  obtained.  The  damp  weather  in  this  region  will  not 
permit  of  salmon  being  smoked  and  transported  to  the  Stateii  un<* 
canned,  as  it  soon  molds. 
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The  utilization  of  waste  fishery  products  iu  the  salsOLOiMiaiQimi]^ 
ijQ^uatry  is  «  subject  which  sieriits  jthoughtfud  eoosidemtiQU.  Ji*tle 
or  no  attesy^on  was  gi\^en  this  matter  in  iiaska  tintjl  1913^  when  /the 
Koriih  Pacific  Trading  &  Packing  Co.  installed  a  amall  plapoJt  for  Ahe 
manufacture  of  fertilizer  and  oil  from  the  waste  products  ^f  ii&  ^^a^*- 
aory  at  Klawak.  This  was  the  first  and  has  been  the  only  plant  erf  its 
kind  operated  as  a  cannery  adjunct  in  Alaska.  It  appears  from  re- 
ports that  its  operation  has  been  successful.  In  1914  a  comfaay 
designated  as  the  Fish  Canners  By-Products  (Ltd.)  built  a  plant  at 
Ward  Cove,  a  few  miles  from  KetchikaB,  and  installed  the  necessary 
equipment  for  the  manufacture  of  oil,  fertilizer,  edible  meal,  and  oti^er 
products  resulting  from  saJmon-canning  waste.  On  accotmt  of  a 
late  start;,  because  of  construction  work,  this  con^pany  did  compara- 
tively liltle  in  1914,  but  in  1915  operations  were  conducted  along 
extensive  lines.  The  plant  was  enlarged  in  1S115,  and  it  is  imderstood 
that  it  is  now  capable  of  handling  approximately  200  tons  of  raw 
material  each  day.  All  of  the  products  manufactm*ed  by  this  com- 
pany in  1915  were  from  salmon-cannery  offal  exclusively.  This 
plant  is  centrally  located  in  a  district  where  within  a  radj^  of  50 
miles  there  are  about  20  salmon  canneries.  Contracts  have  'been 
entered  into  with  a  number  of  these  canneries^  and  the  refuse 
or  gurry  is  saved  and  transported  by  the  by-products  company  to 
its  plant  at  "Ward  Cove.  The  advantage  of  this  to  the  cannery- 
man  seems  obvious,  as  there  is  not  only  a  financial  return  but  at  the 
same  time  «iuaitary -oondi^aiis  ait)und  the  oasmepyassd  improved; 
ordinarily  ilie  practice  is  to  allow  the  waste  parts  of  ike  £s3i  Irom  the 
cajoaung  proeess  to  pass  through  the  floor  ^to  the  water  imder  the 
e^mery,  for  most  of  the  canneries  are  built  on  piles  at  the  -water's 
edge  or  just  within  the  shore  line.  It  will  be  seen  from  the  forgoing 
fliat  JLhere  are  two  types  of  plants  which  may  be  developed  in  the 
utiBzation  of  waste  salmon  products:  (1)  The  individual  plant  located 
at  a  cannery  and  operated  incidentally  to  the  chief  business  of  can- 
ning salmon,  and  (2)  a  centrd  plant  to  wfaidh  refuse  material  from  a 
number  of  canneries  is  taken,  such  plant  being, given  ovor.exclusivQly 
to  .the  manufacture  of  by-products. 

From  information  at  present  available  it  would  seem  that  both  of 
these  projects  in  Alaska  have  been  successful.  In  some  cases  can- 
nerymen  would  no  doubt  prefer  to  histall  their  own  plants,  whereas 
in  other  instances  they  woiild  not  care  to  be  bothered  with  a  side 
line  of  this  cliaracter,  preferring  to  dispose  of  the  offal  to  a  company 
organized  specially  for  the  handUng  of  such  material.  Again,  in  some 
places  the  canneries  are  too  widely  separated  to  justify  the  erection 
of  a  central  plant,  as  the  expense  of  collecting  the  raw  material  is  an 
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important  item.  In  such  cases,  if  use  is  made  of  the  cannery  waste, 
it  will  be  necessary  for  the  canneries  to  install  the  required  machinery 
for  reduction  purposes. 

Extensive  investigations  along  this  fine  have  been  made  by  Dr. 
J.  W.  Torrentine,  of  the  Department  of  Agriculture.  That  depart- 
ment's interest  in  the  matter  lies  in  the  fact  that  it  has  been  studying 
the  problem  of  developing  new  sources  of  fertilizers;  also,  it  has  given 
consideration  to  the  manufacture  of  food  for  chickens  and  cattle 
from  fish  scrap.  A  document  setting  forth  these  matters  in  detail 
has  been  issued  by  the  Department  of  Agriculture. 

STATianCAL  BUMHABT. 

Consideration  under  this  head  is  given  only  to  the  manufacture  of 
oil  and  other  products  from  sahnon-canning  waste.  The  production 
of  oil  and  fertilizer  from  herring  will  be  foimd  ekewhere  in  this  report 
imder  the  heading  of  the  herring  fishery,  while  the  yield  of  oil  and 
fertilizer  in  the  whale  fishery  is  shown  under  the  discussion  of  that 
subject. 

Two  plants  were  operated  in  the  by-products  industry  in  Alaska 
in  1915.  The  investment  totaled  $127,879  as  against  $116,607  in 
1914.  The  nimiber  of  persons  employed  in  1915  was  85,  all  whites, 
of  whom  77  were  shoresmen  and  8  were  transporters.  The  nimiber  of 
persons  engaged  in  1914  was  32.  There  was  a  distinct  gain  in  the 
output  of  this  industry  in  1915,  its  value  in  that  year  amounting  to 
$40,255,  whereas  in  1914  it  was  worth  only  $6,114. 

Output  in  By-Peoductb  Industbt  in  Alaska  in  1915. 
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SALMON  IN  THE  YUKON. 

Salmon  fishing  in  the  Yukon  River  is  confined  to  operations  of 
limited  extent,  the  object  of  which  is  to  supply  certain  demands  for 
local  consumption,  including  the  use  of  salmon  for  dog  feed.  The 
species  taken  are  chinook,  coho,  and  chum  sahnon.  The  chief  method 
of  capture  is  by  means  of  small  wheels,  of  which  it  is  estimated  that 
there  are  200  in  use  throughout  the  entire  extent  of  the  Yukon  in 
Alaska.  In  the  lower  reaches  of  the  stream  the  natives  use  a  form 
of  set  net  instead  of  the  small  wheels  which  are  used  farther  up- 
stream. 
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mJUBT  TO  SALMON  BT  BIBDS. 

Appreciation  of  the  injury  done  to  salmon  and  their  eggs  by  water 
birds  leads  to  the  conclusion  that  a  reduction  in  their  numbers  in 
some  localities,  particularly  about  the  spawning  grounds  of  salmon, 
is  desirable.  It  is  understood  that  the  birds  most  destructiye  to 
salmon  and  their  eggs  are  gulls  and  terns. 

The  law  protecting  birds  in  Alaska  is  covered  in  the  act  of  June  2, 
1902  (32  Stat.,  327),  as  amended  by  the  act  of  May  11, 1908  (35  Stat., 
102),  which  reads  in  part  as  follows: 

From  and  after  the  paaaage  ci  this  act  the  wanton  destractkm  of  wild  game  animals 
or  wild  birds,  except  eagles,  ravens,  and  cormorants,  the  destruction  of  nests  and 
eggs  of  such  birds,  or  the  killing  of  any  wild  birds,  other  than  game  birds,  except 
eagles,  for  the  purposes  of  selling  the  same  or  the  skins  or  any  part  thereof,  except  as 
hereinafttf  provided,  is  h&nhj  i»ohibited. 

The  desirability  of  securing  some  relief  from  the  depredations  of 
the  birds  injurious  to  fish  life  led  the  Department  of  Commerce  to 
take  up  the  matter  with  the  Department  of  Agriculture,  under  whose 
jurisdiction  the  act  referred  to  is  administered.  That  department 
advised  that  consideration  of  the  several  sections  of  the  act  led  to  the 
conclusion  that  the  killing  of  gulls  and  terns  by  the  officials  of  the 
Bureau  of  Fisheries  charged  with  the  protection  of  spawning  grounds 
of  salmon  in  Alaska  does  not  constitute  '' wanton  destruction''  of  the 
birds  as  prohibited  under  the  law,  and  that  the  officials  or  agents  of 
the  Bureau  of  Fisheries  may,  therefore,  take  such  action  as  is  nec- 
essary to  protect  the  salmon  and  their  eggs  on  spawning  grounds. 
It  was  noted,  however,  that  the  killing  of  gulls  and  terns  away  from 
the  spawning  groimds  or  when  not  committing  destructive  acts  would 
be  unlawful,  and  that  all  possible  care  should  be  taken  by  the  agents 
of  the  Bureau  of  Fisheries  to  safeguard  the  birds  from  unnecessary 
destruction.  Furthermore,  the  killing  should  be  done  only  imder  the 
regulation  and  direct  supervision  of  officers  of  the  Bureau  of  Fisheries* 

A  number  of  birds  have  already  been  destroyed  and  it  is  expected 
that  there  will  be  an  expansion  of  effort  along  this  line  in  1916. 

BBSTBUCrnVENESS  OF  HAIR  SEALS  IN  THE  SALMON  FISHEBT. 

The  injury  done  to  salmon  by  hair  seals  in  southeast  Alaska  was 
made  the  subject  of  a  preliminary  investigation  by  Inspector  Walker. 
Hie  work  was  taken  up  largely  in  connection  with  other  work  and 
could  not,  under  the  circumstances,  be  carried  on  in  an  exhaustive 
way.    The  following  extract  from  his  report  is  made: 

In  Boutheastem  Alaaka  the  damage  done  by  hair  seals  to  sahnon  is  observed  mainly 
at  the  three  principal  gill-netting  grounds,  namely  the  Stikine,  Taku,  and  the  Ohilkat 
Bivers  and  vicinities.    There  are  at  least  three  reasons  for  this:  First,  the  seals  are  in 
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greater  abundance  at  th^  Vmr  C*nf"' ffrttWff  pnbii#(lMaMi0e  of  the  greater  num- 
bers of  fish;  second,  the  water  is  suited  to  the  use  of  gill  nets  for  a  lafge  portion  of  the 

the  jeals;  and  third,  the  giU  nets  render  the  (fish  l^et|^]fi«i«nd.eaflpr^iey  lor  tb»m9)$ 
which  soon  learn  this  and  freq^ent  the  nets> 

The  distribution  of  the  seals  is  not,  however,  confined  to  these  restjictod  localities 
but  en  the  contrary  iSbej  frequent  all  salt  water  of  the  region  and  at  times  ascend  the 
streams  and  rivers  in  greater  or  lesMr  numbers, 'aomelimes  becoming  quite  abunduit 
far  up  the  lai^er  streams,  and  abo  .occtwioaally  enteang  fredi  wiater  fakes  near  tide- 
water. They  «re  to  be  found  in  juactieally  every  bay  into  whidi  streams  flow  and 
are  there  in  varying  numbers  from  one  or  two  to^oseaa,  depending  on  the  supply  of 
fish. 

Tifaeitudy^was  §nt  tidmi «p«t  thf^BlMnm  ficvier and effosis  wese made-toasoeptain 
in.definite  %ttres  and  pereeotageaJhe  HA  tenaged'by  the  seaJs.  To  best  accomplish 
this  it  was  jaeccsaary  to  visit  daUy  as  many  as  possible  of  the  fishermen  and  obtain 
ItDia  them  the  figuies  ae  to  4he  total  number  of  'fish  caught  in  their  nets  during  the 
preceding  24  hours,  or  since  last  visited,  and  ithe  numbeiB  poiitively  known  to  have 
been  damaged  by  the  seals  as  shown  by  remnants  in  the  nets.  The  figiures  therefore 
take  no  account  of  the  numbers  of  fish  entirely  removed  from  the  nets,  leaving  no  trace 
whatever,  or  none  other  than  a  torn  net,  blood  stains,  or  a  few  scales.  The  fish  thus  lost 
by  thoifisbennen  is  not  a  anaU  pei^oentage,  but  ae  no  definite  figures  eeuld  be  obtained 
they  aie  entirely  ignored  other  than  for  ithit  brief  mfvtion.  The  figures  ore  for  only 
a  portion  of  tthe  fishermen  operating  at  .the  Stikifie  and  lor  <mly  alew  days,  and  take  into 
account  only  the  damaged  fish  remaining  in  the  cets.  The  number  of  fish  consumed 
by  the  seals  other  than  those  taken  from  the  nets  can  not  at  present  even  be  esti- 
mated. Bosae  persons  have  expressed  it  as  their  opinion  that  at  least  in  the  vicinity 
of  ;the  (larger  livem' the  eeals  destioy  moie  ifish  ^lan'aiie  taken  by  *tiie  fishermen.  From 
these  liouted  observations  it  •seems  probable  that-sudh  alKtementsafe  entHefy<:oifect. 

The  figures  ^en  aie  ior  kiug  salmoo  only,  ^om  meagtr  infofma4i<m  ajt  hand 
it  .seems  that  the  other  species  of  salmeii  are  not  tahein  from  the  nets  in  .such  huge 
percentages.  Possibly  this  is  because  the  fish  are  more^bundant,  and  also  by  the  time 
the  other  salmon  nm-the  seals  have  moved  up  into  the  rivers  away  from  the  fisher- 
man's4ietB.  It  is  likely  though  thart^thetr  diet  is  cotaipoe^  mainly  of  eahnon  whenever 
Uiose-fishjvre  to  be.obtained. 

Through  the.cQurtesy  of  the  Columbia  4c  Northeca^Firiiing ft  JV?king<k>. ,  of  Wrange|l» 
it  was  possible  for  the  officers  of  the  Bureau  to  go  on  the  boat  that.daily  viiited  tbeifisb^ 
ermen  to  collect  fish,  and  it  was  on  these  trijw  that  much  of  the  statistical  iniqnnatiou 
was  obtained. 

Of  ja(total  <d  l^lMtsed^meated  king 'Sidmon- taken  in  nets  visited,  924  were  damaged 
and  remaiaed  in  the  nets,  aipetcontagecrf  27.89+;, and  of  ^T8  wiiite<meated  kiagealmon 
caught,  24  were  mutilated  and  remained  in  the  nets,  a  percentage  of  8.63+.^  These 
figuresfttUo^fbear  out  the  assertions  of  the-fiAemen  that  the  hair  sedto  psefer  tiie  red- 
meated  salmon  to  the  white  ones. 

A^cordiug'to  information  received  fcom  the  fishemen,  seals  wofe  not  as  •abundant 
npr  .90  d]e)structi.ve  during  the  time  that  the  above  data  were  ooAlected  as  they  .Qam- 
monly  are,  so  the  figures  are  j>FQbably  much  under  the  ^ve];i^  of  the  daoMge  by  the 
seatls. 

There^are^H)  such  figures  as^e  above  to  show  the  seals'  work  at  the  Taku  a»d  Chilkat 
Rivers,  but  by  convenng  with  fi^ennen  and  o^ers,  and  in  a  few  cases  by  personal 
observation,  it  is  believed  that  the  damage  isjnuch  the^axa^  as  in  "the  6tUcUie'#^on. 

At  the  Stikine  the  dauu^e  is  worst  when  the  net&are  placed  near  the.fiate^^rrthe^nvv 
mouth  and  least  when  farout,  andat  the  other  sta-eams  the  same  is  true.    To  M(^^  the 

•  Tbe  obeervstions  were  made  in  the  period  from  May  13, 1015,  to  Kay  »,  1915,  dates  inetoalTa. 
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losses  from  seals  at  a  minim um  the  fishenneii  work  back  and  forth  along  their  nets 
almost  ceaselessly,  day  and  night,  taking  out  fish  as  soon  as  they  are  seen  to  strike 
the  net,  but  even  then  the  seals  often  beat  the  fisherman  in  the  race  and  snatch 
the  struggling  fish  from  in  front  of  him.  It  is  not  an  infrequent  occurrence  for  the 
fisherman  to  be  taking  out  a  salmon  and  have  a  seal  attack  the  other  end  of  the  same 
fish.  In  one  or  two  instances  fishermen  have  narrowly  escaped  being  bitten  by  the 
savage  attacks  of  the  seals  on  fish  that  were  being  taken  from  the  nets.  Were  it  not 
for  the  continued  efforts  of  the  fishermen  to  remove  the  fish  from  the  nets  they  would 
have  none  remaining  when  it  came  time  to  take  up  the  nets. 

Besides  the  fish  mutilated,  the  seals  occasionally  damage  the  nets  by  becoming 
entangled  in  them.  Sometimes  the  animal  is  thus  drowned,  but  more  often  it  escapes, 
leaving  a  rent  in  the  net  from  a  few  meshes  to  a  fathom  or  two. 

Seals  frequently  enter  fish  traps  and  there  feed  upon  the  fish,  but  as  a  rule  they  find 
their  way  out,  although  occasionally  one  is  captured. 

As  to  what  other  fish  are  taken  in  considerable  numbers  by  seals  remains  to  be 
worked  out.  Seals  are  at  times  reported  as  abimdant  about  the  herring  schools,  and 
when  the  eulachon  go  up  the  rivers  they  are  there  in  abimdance. 

Following  the  finding  of  the  damage  the  seals  do,  there  naturally  comes  the  (juestion 
of  how  to  reduce  their  numbers  most  effectively  and  with  the  minimum  expense.  To 
find  some  conunercial  use  for  the  animals  and  thus  cause  the  prosecution  of  their 
destruction  to  a  profitable  end  would  be  far  preferable  to  any  bounty  system  or  Govern- 
ment hunter.  In  consideration  of  this,  the  writer  has  several  times  been  in  conference 
with  a  person  who  for  a  time  considered  undertaking  the  extensive  capture  of  these 
mammals  provided  a  reasonable  market  could  be  assured,  but  after  some  little  cor- 
respondence, the  matter  was  dropped,  as  he  was  unable  to  find  a  sufiici4nt  market  to 
warrant  his  undertaking  the  enterprise  extensively.  At  present  the  prices  for  skins 
and  the  oil  are  not  sufficient  to  cause  the  animals  to  be  hunted  determinedly  and  the 
few  skins  that  are  shipped  out  are  mainly  obtained  by  the  natives,  some  of  whom  like 
seal  meat  for  food,  and  who  save  the  skins  when  the  animals  are  killed .  They  make  no 
attempt  to  save  the  oil  for  sale.  There  are  probably  more  sealskins  worked  up  into 
moccasins  by  the  natives  and  sold  to  tourists  or  sent  to  the  States  than  are  shipped  out 
as  whole  skins. 

If  a  bounty  system  is  to  be  effective,  the  bounty  must  be  of  sufficient  size  to  cause 
decided  efforts  to  be  made  to  kill  the  animals,  and  in  order  for  the  boimty  to  be  paid 
there  must  be  some  essential  portion  of  the  animal  produced  as  evidence  of  its  having 
been  killed.  To  accomplish  this  the  animal  must  be  recovered,  and  in  the  case  of 
hair  seals  therein  lies  the  difficulty,  for  by  the  methods  so  i&r  used  to  kill  them  in  this 
region  only  a  very  small  percentage  can  be  recovered.  For  it  to  be  sufficiently  profit- 
able to  warrant  persons  engaging  in  the  work  of.  him  ting  them  for  a  boimty,  it  at  present 
seems  that  the  bounty  would  have  to  be  a  very  large  one  unless  better  methods 
are  found  for  killing  and  recovering  the  animals.  By  some  it  is  thought  that  even  a 
small  bounty  would  cause  efforts  to  be  made  to  kill  and  recover  the  few  possible,  count- 
ing whatever  was  made  in  that  way  pure  gain.  If  such  should  prove  to  be  the  case, 
this  system  would  certainly  be  the  proper  one  to  adopt,  but  in  the  writer's  opinion  a 
system  allowing  but  a  small  bounty  would  be  ineffective.  A  desultory  hunt  for  seals 
might  be  made  if  there  were  a  bounty  of  $3  per  head  on  the  animals,  but  unless  the 
natives  and  others  in  this  region  feel  that  they  can  make  good  wages  they  prefer  to 
remain  idle  rather  than  try  to  earn  what  little  they  can  by  any  legitimate  means. 

The  writer  has  improved  all  opportunities  to  shoot  seals  with  a  high-power  rifle  and, 
with  the  assistance  of  others,  a  considerable  number  of  the  animals  were  killed,  but 
not  one  floated  or  struggled  on  the  surface  long  enough  to  permit  of  its  recovery. 
86497°—17 20 
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Seals  bi^ed  in  Le  Oonte  Bay,  negr  WmdgeH,  where  eodi  yHU^t&wiMiyeB  repair 
to  take  females  just  befbre  the  pups  m  bom^  as  the  skiiM  of  the  unboni  pups  are  prised 
as  well  as  tiieir  flesh.  The  writer  attempted*  to  visit  the  baf  at  this  time,  but  the  trip^ 
was  not  sucoesiful,  as  the  entrance- of  the  bay  was  entirely  blockaded  by  ice  00  that  the 
head  of  the  bay  could  not  be  reached.  At  a  later  date  another  trip  was  made  witii 
slightly  better  success.  Near  the  head^of  the  bay,  within  aibout  half  a  mile  of  the  face 
of  Le  Oonte  Glacier,  seals  were  found  on  the  ice  in  considemble  numbers.  Seveml  were 
killed  in  a  ^ort  time,  but  not  one  could  be  neco^'eredl  The  young  were  fairiy  well 
grown  and  were  no  more  easy  to  kill  t^att  the  adults.  They  all  soon  became  wary 
and  kept  out  of  range.  An  estimaVB  of  the  numbers  in*  the  bay  at  the  time  could  not 
be  made,  as  die  head  of  the  bay  could  not  be  reached  because  of  the  ice,  and' there  were 
doubtless  many  which  were  not  seen  at  lUI.  It  seems  probable  that  by  a  further  study 
of  the  situation  in  this  bay  locations  on  land  might  be  chosen  from  which  considerable 
numbers  might  be  killed,  parti culariy  about  t^e  time  Hie  young  are  bom.  It  is  not 
possible  to  kill  them  on  the  ice  with  clubs  in  such  a  place  as  this,  as  the  ice  is  breken 
frem  the  face  of  the  glacier  and  is  extremely  irregular  in  shape  and  there  is  nothing  in 
the  way  of  floes  or  flat  pieces  of  any  size  on  which  it  is  safe  to  land  or  even  approach 
closely.  It  is  probable  that  Le  Conte  Bay  is  the  principal  breeding  ground  that  sup- 
plies the  Stikine  region,  and  by  the  adoption  of  suitable  measures  to  destroy  the  seals 
in  this  bay  their  numbers  on  the  flats  and  at  the  rivers  should  be  greatly  reduced  and 
a  considerable  saving  be  effected  in  the  salmon  fishery. 

The  supply  of  seals  for  the  Taku  region  is  probably  from  breeding  grounds  near 
Taku  Glacier,  uid  those  a}  the  Chilkat  and  Chilkoot  Rivers  probably  come  from 
Davidson  Glacier  or  one  of  those  in  that  vicinity,  and  it  is  likely  that  in  GUuner  Bay 
are  one  or  more  rookeries  that  in  a  degree  supply  the  Icy  Strait  region. 

Seals  have  been  reported  to  breed  at  afew  pointb  in  souttieastem  Alaidta  away  from 
glacieis,  and  it  maybe  that  at  these  places  they  leave  the  water  far  enough  to  render  it 
possible  to  kill  them  with  clubs  or  at  least  make  some  form  of  shooting  more  success- 
ful than  has  so  far  been  experienced.  To  the  present  time  it  has  not  been  possible  to 
visit  these  places  or  verify  the  reports. 

At  the  Stikine  the  seals  are  very  abundant  at  times  on  the  flats  and  at  other  times  they 
ascend  the  river  to  eddies  where  they  congregate  in  considerable  numbers.  They  are 
common  in  the  river  far  above  the  boundary  between  the  United  States  and  Canada. 
Possibly  a  successftll  way  of  netting  or  trapping  them  in  these  eddies  or  in  the  rivert 
might  be  devised.  Also  suitable  points  for  shooting  them  when  in  the  eddies  might 
be  located; 

In  the  experiments  so  fbr  conducted  in  killing  the  seals  high-power  rifles  with  soft- 
point  bullets  ha^re  been  used,  but  if  any  considerable  percentage  of  the  bodies  is  to  be 
recovered  some  otiier  method  must  be  adopted,  as  these  bullets  kill  instantly  and 
usually  tear  such  a  hole  that  apparently  there  is  not  sufficient  air  remaining  in  t^e  body 
to  buoy  it  for  the  few  seconds  necessary  to  pick  it  up.  In  addition  to  the  sugges- 
tions' noted  above  for  further  stwdy  of  the  matter,  it  is  desirable  to  experiment  with 
long'^nge  i^otguns  shooting  heavy  shot  and  also  with  small-caliber,  low-power  rifleSy 
neither  of  which  would  tear  such  holes  and  probably  not  kill  so  quickly.  Also  experi- 
ments with  hard-point  high-poWer  rifle  bullets  might  prove  valuable.  Other  work 
that  should  be  tried  and  which  it  is  thought  would  prove  fruitAil  of  results  is  the  locat-^ 
ing'  of  all  the  breeding  grounds  and  ascertaining  what  methods  are  best  adapted  to 
each,  the  carrying  on  of  the  above-mentioned  experiments  with  \'arious  guns  and 
ammunitions,  the  selecting  of  points  on  land  for  shooting  the  animals  in  the  wator 
and  on  the  icein  the  riv^tt  in  the  ipring,  the  ascertfenning  of  the  percentngesof  bodies 
recoverebltd'  by  the  native  method  of  shooting'  the  seals  at  high  tide  when-  over  the' 
flats  and  picking  them  up  at  low  tide,  studying  the  possibilities  of  netting  and  trapping, 
and  some  minor  ideas  that  have  been  suggested  or  have  occurred  to  the  writer. 
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A»«reiiUtr4XlaoQftii«rt}fe«r'9*worbcflRrieii<«B«B  flMg|M;eclab«¥o4t«kouElii.WpMBil>l0 
ta  detetmine  quiWacouiateiy  tbe^damagu  dons^by  bmU  ia  seutbeafltem  AJaaka,  th« 
beit  methods  of  destroying  them^  and  witlksome  d^^r^  el  acciuacy  tha  probable-cost, 
of  such*  vroAt .  Piuther  and  more  accurate  det^mination  of  the  extent  of  their  damage 
wwltt'show^tfeiiapioreaiicerof  dtettoyiug  Iftem  and*  tfie- maacimum  amotmt  wHich  it 
would  be  profittM^tb  6KpMid)tl)>W!WH»piiiifcithir^iMi; 

THB  HALIBUT  FISHERY. 

salincir  indudti^*    AlthAOgii  somv may scgMKfe the^safaiimiu wdbmtry  $» 
hairing!  s«ackBd  that  maciiteyfOntS  pBogness^vmbr  pire»* 

enb  conditamiB  owijr  ndl  be  parlikmladif  grea<)^  it  10  csttsm^  tisaft  dle^ 
hahbut  fidbesy  hast  by  isq<  rnams^  fl]ip9o«diedl  tbe  mmidinflm^  of  it» 
pioductmtijr.  Sonn  o£  tfite  baukft  in.  British,  eohimbiff  wwtero*  whieb 
foot  yiemmhsr^  ynkkA^  a  mh  ivtmw oi  boMftot  am^begnfinng' to^sfaav^ 
signs  efidefdfi^aoir.  It  is  tbfl(»erfbivtia>wa<4ff»cai]t<Kigi>Mff  iMi  ^^^ 
cemfe  tiMLl  efflcuts  most  be  dinalndt  ebii^  im  former  expan^iofi^  of 
Uw'  indhmbry.  Tb»  total  pn^duatiDiii  cd  hafibnt;  ftx>m  P^fic  vni««m^ 
north^pfarAftom  OrogDU  torAlfldi»iff.l^ft5was<ap}maimaftdy'6&j00Q>^^ 
OQO  p^uods^  wbi9Pea»  the  banks  at  the  iU;iiNitii^  px^D^uceot  teas  tbasy 
5,06d^6  pounds;  Cte  amount  of.  ^k&  pohsictanee  of  fishermen  to 
slato'dtiftutdl^  idle  hM^aUtT^^fvottvwhKlthalfbat^  are  taken,  because  the 
sprtefbb^ol  snckinftnoHatioaiwatdd  in\iite'CompetrlioB,  it  is  difficult 
to'  obttinr  axaot  sttt^dalicB  fegflGrdini^  tto  piK9po9lie«^  ot  the  eateh 
from  the  several  regions  concerned  on  the  Pacific  coast.  It  is-  be** 
lieifTed,  Jkewevei^  tbat « tmamrm^e  eetikuaiCe  mreAi  place*  the*  catch 
oil  haiiftui  alomp  tin?  AhBk$m  comI  botli^  in^  ex1Mitemte]*]«l^  and  iiytraw^ 
toniltoraal  Wfltew  at  M,ppmmam$ebf  40^  pcF  emt  of  the  imeX,  or,  e2(^ 
pressed  in  figures,  a  total  of  more  than  25,000,000  poimds  in  the  year 
li^I^k  The  cuatooifr  necaflds)*  kowiver^  sfaaw  edhji  aJmmt  15^009,609 
pontudsi  oi  haiitalr  foasimg  tiiraugb  ^aelMv  perlb^  TMs^  is'  snbst«n^ 
tiefiy  the  amount  vrhich  is  credil^  to*  Ahsfcff  in  the  statistical'  tables 
appearing  elsewhere  in  this  report. 

The  haHBut  industsy  in.  Alaska,  is  eentesed  ebiefly  ttl  Ketchikan,, 
where  there  are  twer  large>  fifih4maingr  pbnAs,.  nanidljr,  tiioee  of  t^e 
New  Eiiglaad  KA  €!6.  and  ^  Ketchikan  Gol*  Storage*  Co.  The 
fifB«  mentioned  i»  the  largest  in  Afesfca.  The  latter  concern  was  new 
to  Afiasfta  in  1915.  Other  companies  having,  coldrstoragp  facilities, 
and  engfiging  in  the  hal&but  iQdust]:y  in  an.  impertaat  way  wece 
the  Booth  Fisheries  Co.,  at  Sitka;  Juneau  Cold  Storage  Co.,.art;iBmeau; 
Taku  Canning,  &  Cold  Storage  Co.^  at  T«ku.  Harbem;  and  the  Gfeei«r 
Fish  Co.,  which  operated  a  floating  eoldHstocage  plattt  oa  tber  bargeft 
Grhry  of  the  Seat,  Thie  concern*  ha^  herotoloBe  been  deogaated  a» 
the  Glacier  Fisheries  Co..  It  did.  rmt^  however,  send  the  Cphvy  ef 
the  Sf€a»  in  tot  Alaskani  waters  in  l9i4yaldiough  the  vessdrWa^  operated 
at  Idaho  Inlet  in  1913^    In.  addiUen  to-  the  fseesing  of  haiibui>. 
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this  concern,  as  well  as  other  companies,  made  shipments  of  fresh 
halibut  on  the  regular  lines  of  steamers  plying  between  ports  of 
Alaska  and  Puget  Soimd.  Many  of  the  halibut  schooners  taking  &h 
on  the  banks  off  the  coast  of  Alaska  proceeded  directly  to  Puget 
Soimd  or  to  ports  in  British  Columbia  to  land  th^  catch. 

The  opinion  expressed  by  the  Bureau  several  years  ago  that  the 
opening  of  the  Grand  Tnmk  Pacific  Railway  to  Prince  Rupert,  British 
Coliunbia,  would  probably  divert  a  considerable  portion  of  the  halibut 
trade  from  American  ports  was  fully  confirmed  by  developments  in 
1915.  Prince  Rupert  is  located  only  90  miles  from  Ketchikan  and 
unless  means  are  adopted  to  hold  the  trade  it  is  undoubtedly  true 
that  Prince  Rupert  will  draw  a  large  proportion  of  the  halibut  trade 
now  enjoyed  by  American  commmiities.  From  an  American  point 
of  view  the  importance  of  the  situation  may  be  seen  from  the  fact 
that  during  the  year  1914  no  halibut  were  landed  by  American  fishing 
vessels  at  Prince  Rupert,  but  beginning  in  March,  1915,  and  con- 
tinuing through  to  the  end  of  the  year  American  vessels  landed  more 
than  7,000,000  pounds  of  halibut  at  that  port,  while  Canadian  vessels 
landed  about  8,000,000  poxmds  there.  It  is  reported  that  approxi- 
mately 80  per  cent  of  the  fish  caught  by  Canadian  vessels  were  shipped 
to  American  markets.  All  the  American-caught  fish  landed  at  Prince 
Rupert  were  shipped  in  bond  to  American  markets,  chiefly  to  the 
important  distributing  centers  for  halibut  at  Boston  and  other  eastern 
cities. 

The  Dominion  (Government  has  taken  active  steps  to  develop  the 
haUbut  industry  of  British  Columbia,  and  chiefly  that  of  I^rince 
Rupert,  by  an  order  in  council  which  was  issued  on  Mardi  9,  1915,  as 
follows: 

During  the  present  calendar  year  foreigners  or  foreign  corporations  bringing  fresh 
fish  in  vessels  registered  in  the  United  States  of  America  to  any  port  in  British  Go- 
lumbia  shall  be  permitted  to  land  such  fresh  fish  at  such  port  without  payment  of  duties 
and  transship  the  same  in  bond  to  any  port  in  the  United  States,  or  to  sell  such  fish  in 
bond  to  such  local  dealers  or  dealer  as  may  be  properly  and  duly  licensed  therefor, 
under  the  regulations  and  conditions  in  compliance  with  the  bonding  requirements 
(without  the  right,  however,  in  either  instance,  to  sell  in  Canada  for  consumption 
therein,  or  otherwise  except  in  bond,  any  of  such  fresh  fish  so  landed);  and  such 
foreigners  and  foreign  corporations  bringing  fresh  fish  in  vessels  registered  in  the  United 
States  of  America  to  any  port  in  British  Columbia,  shall  be  permitted  to  purchase 
supplies,  an>i  ship  crews  for  such  vessels,  at  any  port  in  the  said  province  of  British 
Columbia,  the  whole  under  such  regulations  and  conditions  as  the  minister  of  customs 
may  determine. 

By  the  terms  of  this  order  Canada  is  enabled  to  receive  the  benefits 
of  the  American  fishing  industry,  but  the  market  for  American  caught 
haUbut  landed  at  Prince  Rupert  or  other  Canadian  ports  has  not 
been  enlarged,  as  the  use  of  such  fish  so  landed  by  American  vessels  is 
prohibited  in  Canada.  Various  inducements  have  been  held  out  by  the 
authorities  at  Prince  Rupert  to  cause  American  vessels  to  land  their 
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cargoes  at  tihat  port  and  to  outfit  for  fishing  operations  and  buy  all 
supplies  there.  The  object  thus  sought  has  in  considerable  measure  * 
been  accomplished  in  1915,  as  various  American  companies  have  been 
forced  to  invest  money  at  Prince  Rupert  in  order  to  obtam  their  pro- 
portion of  the  halibut  trade.  A  number  of  American  companies  have 
made  extensive  investments  at  Prince  Rupert  and  others  contem- 
plate doing  likewise  unless  measures  are  taken  very  soon  to  retain 
the  halibut  industry  in  American  ports  as  it  existed  before  the  open- 
ing of  the  Orand  Trunk  Pacific  Railway  to  Prince  Rupert. 

There  is  apparently  nothing  in  the  present  laws  or  r^ulations  of  the 
United  States  extending  sufficient  authority  to  cope  adequately  with 
the  situation.  Plans  are  therefore  being  formulated  for  the  enact- 
ment of  l^islation  by  Congress  to  give  the  necessary  protection  to  the 
American  haUbut  &hery  and  particularly  to  retain  for  American 
ports  the  trade  which  they  formerly  enjoyed,  and  which  is  now  se- 
riously threatened  and  will  undoubtedly  be  lost,  very  lai^ely,  and  go 
to  Prhice  Rupert  and  other  Canadian  towns.  It  is  not  only  the  loss 
of  trade  that  American  towns  will  suffer,  which  of  itself  is  of  sufi&cient 
importance  to  cause  real  concern,  but  it  is  the  more  important  loss  of 
Alaska  citizens  who  will  make  their  homes  in  Prince  Rupert  rather 
than  in  towns  of  southeastern  Alaska,  notably  Ketchikan.  This  is  a^ 
loss  which  Alaska  should  not  be  forced  to  sustain,  and  unless  some- 
thing is  done  soon  to  remedy  the  situation  it  will  be  a  distinct  setback 
to  the  development  of  that  Territory. 

The  situation  is  peculiar  in  that  undoubtedly  means  can  be  devised 
whereby  not  only  will  the  trade  be  retained  to  southeast  Alaska,  but  at 
the  same  time  Prince  Rupert  may  continue  to  enjoy  in  considerable 
measure  the  benefits  of  the  industry  and  particidarly  the  Orand 
Trunk  Railway  can  have  the  benefit  of  as  much  freight  traffic  as 
though  the  fish  were  landed  exclusively  in  Canada.  A  simple  means 
of  accomplishing  this  seems  to  lie  in  merely  requiring  that  before  haU- 
but taken  from  the  waters  of  the  Pacific  may  be  shipped  in  bond  to 
the  United  States  through  Canada  they  must  first  be  landed  at  an 
American  port.  The  adoption  of  this  plan  would  likely  result  in  the 
establishment  of  what  might  be  termed  a  ferry  service  between 
Prince  Rupert  and  Ketchikan.  The  cost  of  this  probably  would 
be  borne  largely  by  the  Orand  Trunk  Pacific  Railway,  but  it  does 
not  seem  to  be  a  matter  of  great  expense.  In  fact,  it  is  probable  that 
the  establishment  of  such  a  service  would  prove  profitable  to  the 
Orand  Trunk  Pacific  Railway.  Emphasis  is  laid  upon  the  fact  that 
under  the  remedy  just  suggested  shipments  of  haUbut  to  the  eastern 
markets  over  this  railway  would  continue  to  be  as  heavy  as  imder 
present  conditions. 

Another  subject  to  which  some  attention  was  given  in  the  last 
months  of  1915  is  the  establishment  of  a  dose  season  for  the  taking 
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of  rbaiihttt  ia  Sl$M»  mtem.  Thk  joadier  km  hfmm  mdmomktd  «by 
be  tekec  4o  jeMS0MiQ>liah  w(Htfit^^ 

SXATISTiCAL  SUMMABT. 

to  jl2vS4a,«(K),  tn^biiili  j0  Ik  lali^  jmareMe  wrer  ilbe  flTwwrtBnftitr  4>f 
41^,744^55  m  ilOM.  a%^niinBd»rpfipitsai»ieQg^  ftmSuRw  1,*55 
while  in  IHA  it  'Vtigs  i^Ofl.  SSiere  kis  »abo  imn  «i  inoraase  dn  die 
preduQt,  wlMah^in  iMSflt^jkakd  i5^1J,760(ii««nfe,tv^^  «t«B»a,011, 
itts  ^apOnat  il;/6Q7,707  rpoundt,  malii^d  .at  HSOZ^&J,  in  11^14.  IHwBe 
{gguses  are  >basad  im  rtKinsidaiifhle  jmaanie  ^pon  ihe  jmAubu  made 
.thTQi^  (he  icuatena  aendtoe.  The  ^tahte  ^  prQdueiadioinithGkKW 
fd<M0  fueit  -melttd^  Hoalohea  miade  in  estBateBcitoifeial  fWBiers  «tf  Alaidut 
-which  were ifdaDn»b)r  the^fiahing  tvuMaab  cbiactly  ix>  Pu^etfieund  kv  lo 
Canadian  ^Kurte. 

Intbstmsnt  in  the  Alaska  'Haubut  Tishbkies  in  1915. 
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Fishing  Tessels,  steftmor  and 
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ToDXiage , 

OtttAt 
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4,070 


480 


^:SS 


Fishing  apoaratus 

.aioiftiid  toedfpmyerty. 

a'ttol..- 


180,000 


^mt,m 
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Mmts. 

»«*-. 

Whites  

"^ 

Wattveo 

fTotil 

1456 

I^wuHJcre  OP  Alaula  Vaubut  •Fkbbbibs  in  lftl5. 

fPiwtaets. 

-fifun^ 

Mttm- 

Halibut: 

F^sh 

5>0r8M 

iM,au 

aBB,flB8 

Froaen 

Flitebid - ' 

teia). 

IM17;I» 

nMiii 

1H4HW  FISBBMT. 

VESSEL  FISHERY. 

Unsettled  market  conditions  early  in  1915  did.not  .augunKQUior 
the  cod  industry.  Pj^aiatioos,  Jhowe^aaic^  vteve  nMide  .to  oanir  f^f^  the 
bufiiness  in  ida^an  waters  along  the  ^ame  Jines  followed  rin  >the  (pne- 
vious  year.    The  vessels  engaged  in  offshore  fishing  were  outfitted 

Digitized  by  VjOOQIC 


iftmsmy  ;iKDusmi»B. 


.65 


and  dispatched  in  March  tnkdt^JHoi  ^qbi  .'borne  ports  at  San  Francisco 
and  on  Pnget  Sound.  The  run  vessels  made  several  trips  to  the  Alas- 
kan dhore  stations  -to  -take  norOh  siq^jdies  and  retura  widi  ^e  x^a^h. 
The  ^sinng  vessdls  operating  botisi  in  tflie  m^iMy  of  ihe  Sh«H»a^n 
Islands  and  in  Bering  Sea  bad  a  sfneoesflfol  reason  iA(hough  'weart;her 
conditions  were  unfavorable  part  <f{  'tlhe  >time.  The  ^btere  «ta4^ons 
did  not  do  as  well  as  in  some  seascms  past.  Along  toward  the  end  of 
the  year  fnai^ert  txmditions  improved  ^emew^t. 

The  c<mcM^  heretofore  listed  as  4he  Mat^esen  f^h^iesCSo.  is  4^w 
^lesi^ated  und^  Hne  name  €if  J.  A.  Mathesen.  ^afl4y  m  Ae  year  ike 
Ala^a  Codfish  'Co.  added  ihe  sdhoener  itmffeefrm  i992  «tOB€()  to  j(ts 
fleet  <>f  fishing  vessels.  On  Mardh  12,  1915,  this  •ccmipanjr  suff^«d 
the  loss  of  the  power  schooner  Nonpareil  (31  tons)  which  ^went^shwe 
on  Unga  Island,  Alaska.  JSo  lives  mtaoe  ioat.  This  vessel  was  used 
in  connection  with  the  comply 's  shpre  stations  in  Alaska.  It  is 
reported  as  having  been  the  first  power  schooner  engaged  in  the  Alas- 
kan cod  fishery.  It  was  sent  north  from  San  Francisco  about  five 
years  ago. 

At  its  cannery  at^King  Cove  the  Pacific  American  Fisheries  put  up 
experimentally  a  few  cases  of  qauned  ood.  The  fi^h  were  packed  in 
1-pound  flat  cans  and  were  ti:eated  in  a  manner  ^uite  siniilar  to  the 
ordinary  method  of  canning  salmon.  Cans  opened  several  months 
later  showed  the  product  to  he  j&rm  ajid  white  and  in  every  way 
justifying  the  conclusion  that  the  experiment  was  a  success.  It  is 
beUeved  that  this  field  is  worthy  of  further  development  and  ex- 
ploitation. 

The  ipJlowing  vessels  were  operated  in  cQnuecitipn  vlth  tii^  cod 
fishery  j«ijldl5: 

Alaska  Cod  Fleet,  1915. 


Names. 


Cbw. 


Net 
t«Qq3ge. 


Operators. 


Fanny  i>utard.* . !  * 

Wawonfi 

Alice 

John  A 

Charles  R.W0a9a. 
Maid  of  Orleans.... 

Jfoctuna 

Qlendale. 

Alkn  A.a 

City  of  Papeete  . . . 

Maweema 

Nonpareil  ft 

Ottlfie  Fjord. 


Bertha  PoIlMera. 
Sequoia.., 


VcKa.... 
Galilee.. 


Golden  State  o.. 

Pirate 

Union 

Union  Flag 

Martha 


do 

do 

.....do 

do 

do 

Power^«M«lir. 
echAiHMr 


■.±: 


do. 

do. 
Power  schooner..; 

do 

do 

do 

Schooner 


.327 
^3 
413 

tso 

235 
128 
171 
US 
281 
ilB6 
370 
392 
31 
J47 

330 
334 
.233 
828 
233 

9 
7 
14 


J.  ^.  Matheson,  Anaoortes,  ,Wa>^ 

Do. 
Robinson  Fisheries  Co.,  Anaoortes,  Wash. 

Do. 
Pacific  Coast  Codfish  Co..  Seattle,  Wash. 

iDo. 

Do. 
N9rt^)mQoaO^Co..S«^Ue,  Wasbu 
Aliaiska  Codfish  Co.,  San  Francisco,  CaL 

Do. 

Do. 

Do. 

Do. 
Pacific  States  Trading  Co.,  Sao  Frandsoo, 
Cal. 

Dp. 
Upjop  ^i^  Co.,  89P  ^nmd^KtpCaJL. 


•Do. 
Do. 
Do. 
Do. 


a  Transporting  vesseL 


b  Wrecked  Mar.  13, 1015. 
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SHORE  STATIONS. 

Shore  stations  were  situated  as  follows :  Alaska  Codfish  Co. — ^Unga, 
Squaw  Harbor,  and  Kelleys  Bock,  on  Unga  Island;  Companys  Har- 
bor and  Murphys  Cove,  on  Sannak  Island;  and  Dora  Harbor,  on 
Unimak  Island.  Pacific  States  Trading  Co. — Northwest  Harbor, 
Herendeen  Island.  Union  Fish  Co. — Pirate  Cove,  Popof  Island; 
Northwest  Harbor,  Herendeen  Island;  Pavlof  Harbor  and  Johnson 
Harbor,  on  Sannak  Island;  Unga,  on  Unga  Island;  and  Dora  Har- 
bor, on  Unimak  Island.  Also,  there  were  several  smaller  inde- 
pendent shore-station  operators  in  the  Shumagin  Islands  r^ion, 
including  John  H.  Nelson,  at  Squaw  Harbor,  Nick  H.  Johnson,  and 
A.  Komedal. 

STATISTICAL  SUlOfART. 

The  investment  in  the  Alaska  cod  fishery  in  1915,  including  both 
offshore  and  shore  opwations  was  $570,990,  as  compared  with 
$623,921  in  1914.  There  was,  however,  ^  increase  in  the  number  of 
persons  engaged,  there  being  747  employed  in  1915  as  against  677  in 
1914.  This  is  a  gain  of  70  persons  for  1915.  Figures  for  the  shore 
stations  in  the  States  are  not  included. 

The  products  of  the  Alaska  cod  fishery  in  1915  aggregated  14,196,- 
775  poimds,  valued  at  $390,199.  The  figures  for  1914  were  16,045,- 
378  poxmds,  valued  at  $438,208,  thus  showing  a  decrease  in  quantity 
for  1916  of  849,603  poimds  and  in  value  of  $48,009. 

Investment  in  the  Cob  Fishery  in  Alaska  in  1915. 


Items. 

Number. 

Value. 

Items.    ^ 

Number. 

Value. 

V«8seb: 

Power  vessels 

4 

309 

U 

18 

4,760 

463 

3 

$38,000 

Apparatus: 

^iUnets 

1 
8,613 

t40 

Tonnage. ............. 

Hand  lines 

313  827 

Launches  under  5  tons. .. . 

4,634 
181,388 

Cash  capital 

Bailing  v4»ss<ds . 

Value  snore  statioins 

Total 

Boats,  row" 

15,800 
2S0 

670,  wo 

Pbbsons  Enoaobd  in  the  Alaska  Cod  Fishery  in  1915. 


Ocoupations  and  races. 

Number. 

Ocoupations  and  races. 

Number. 

Fishermen:  Whites 

648 

Transporters: 
whites. 

83 

Shoresmen: 

Whites 

47 
19 

Grand  total 

747 

Natives 

Total 

66 
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Produets. 

Poonda. 

Value. 

Products. 

Pounds. 

Value. 

Vanel  catch: 

Baited  cod 

10,563,175  1391,479 
is'aoo        1,380 

Shore-station  oatoli--Contd. 
Tocunies 

12,400 

1620 

Total 

^^^    •  •  • . . 

3,623,800 

97  340 

Tt^al 

10,5n,976 

292,860 

Total: 

Salted  ood 

14,156,176 

8^400 

81>200 

Sbora-Btation  catch: 

3,603,000 
8;400 

96,300 
420 

887,779 

Salted  cod 

Stn«^«h 

420 

Stockfish 

Tonffutf 

2,000 

14,105,n6 

990,199 

THE  HERRING  FISHERY. 

There  is  no  phase  of  the  fisheries  of  Alaska  which  seems  to  have 
had  less  attention  commercially  in  proportion  to  its  potential  worth 
than  the  herring  fishery.  The  waters  of  Alaska  aboimd  with  a  high, 
grade  of  herring  of  a  species  differing  so  slightly  from  that  of  the 
Atlantic  coast  that  to  the  casual  observer  there  is  no  real  difference. 
Notwithstanding  this  abundance  there  has  been  no  development  of 
the  commercial  fishery  in  Alaska  in  any  way  approaching  the  possibili- 
ties along  this  line.  Herring  have  been  utilized  chiefly  in  three  ways : 
(1)  As  bait  in  the  halibut  fishery,  (2)  pickled  for  food,  and  (3)  in  the 
manufacture  of  oil  and  fertilizer.  There  have  also  been  some  ship- 
ments of  dry-salted  herring  in  bulk  to  the  Orient,  but  prohibitive 
freight  rates  have  made  such  ventures  improfitable.  The  develop- 
ment of  the  pickled-herring  trade  of  Alaska  has  not  been  as  successful 
as  might  have  been  the  case  if  greater  care  had  been  exercised  by  the 
fishermen  in  handling  the  pack.  There  has  been  a  disposition  not  to 
sort  the  herring  with  sufficient  care,  and  the  result  has  been  imfavor- 
able  to  the  trade.  Most  of  the  herring  have  been  caught  by  means 
of  purse  seines,  which  has  resulted  in  the  taking  of  all  sizes  of  the  fish, 
but  if  gill  nets  of  suitable  size  mesh  were  used,  as  is  largely  the  case 
in  the  herring  fishery  in  European  waters,  only  the  larger  sized 
herring  would  be  caught.  This  would  do  away  with  much  of  the  labor 
in  sorting  the  fish  when  preparing  them  for  pickling.  It  is  realized 
that  when  herring  are  taken  for  halibut  bait,  either  to  be  sold  in  a 
fresh  condition  or  to  be  frozen  for  future  use,  it  is  more  profitable  to 
use  purse  seines. 

On  accoimt  of  the  unprecedented  demand  for  herring  in  Europe, 
resulting  from  war  conditions,  the  importations  of  Norwegian  and 
HoUand  herring  into  the  United  States  feU  off  in  1915,  in  consequence 
of  which  the  market  has  been  strong  for  American  herring.  As  a 
result,  shipments  of  pickled  herring  from  Alaska  in  1915  were  greater 
than  in  the  previous  year,  and  it  is  reported  that  the  quality  and  size 
of  the  fish  were  much  improved  over  that  of  former  years.  Under 
present  conditions  it  is  believed  that  a  good  grade  of  Alaska  herring 
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running  about  fiOO  Ssk  ,to  .^^e  JbAirol  Bbovld  <]b(B  WMth  at  least  $12  a 
barrel.  Smaller  .fish,jgradiiig  down  in  size  jbo  about  1,000  per  liaxcel, 
ace  WQidtb  approximately  $9.  The  radveoit  <Qf  the  Pacifia  Xild-Cure 
Co.,  anew  concern  in  the  Alaska  fieM,  had -BMH^ite^-wit^im^rovmg 
Jthe  pickled-hemng  industry  in  1915.  This  .comp'any's  x^jpocations 
wore  conducted  chiefly  in  the  vicinity  of  Petersburg. 

As  -for  mainy  years  past,  the  Alaska  Oil  Jt  "Guano  -Co.  operated  its 
|>lant  j»t  KilUsnoo,  where  iiemng  were  utilized  in  the  manufacture  of 
oil  and  fertilisser.  This  <5ompany  has  expanded  its  operations  some- 
<^K^t<to  include  the  sale  of  herring  for  bait  to  haUbut  vessels,  and  has 
dso  pickled  some  herring  for  food.  The  season's  catch  of  herring  was 
upward  of  28,000  banete.  H  i»  ISody  ^mt  before  long  legislation 
will  be  enacted  prohibiting  the  use  of  herring  or  other  food  fish  in  the 
Qianttfacrture  <A  dfl  or  ^fertilizer.  'Should  such  action  be  ttfken  ti  rea- 
<Bonift)Ie  amount  ctf  4ame  ou^it  to  be  given  the  compare  in  ^Brhidi  Ijo 
•  'ftdjuBt  4ts  affairs. 

^mxiiasnokt,  smficABT. 

A(¥^^diQg  ito  i^e  statiatics,  the  heiam^  fiahcary  in  lAladea  ion  ftftlS 
ahowB  .an  rinoFease  ^>ffw  itbe  imowous  ^aar.  The  tottf  in^Qatnmit  in 
1916  mw3  K211,«4i0,,  .as^oompai^d  wkdi  tSiQ3fit5  for  il914.  The  num- 
J^rof  persons  engaged  in  1916  was  l&8;a«;again8it  144  in  19:14.  The 
yahiciof  ,Uier|ffoduota  in  1915  wae  S16fib678,  )as  ocim|)«red  :mth  J123^17 
in  lftl4.  The  moat  lUotaUe  ieofture  ,€Ef  4he  g^in  ia  1915  \ww  ib^  in- 
itmaaed  jt»ick  of  ipickted  .hfM'iaog  for  /food.  Tihcffe  \waa  abo  .e  (wneid- 
eiFable  ixK^aae  lin  the  ^amount  of  ih^iring  ifroaen  for  bait  13xe  t|«o- 
4uctaon'iof  .both  oU  and  lertiUzer  mi^itif  aotur ed  ivom  ikeanmgSxtfiimi 
in  1915. 

iNVEflnmcNT  IN  THE  'Hbrring  *Pishery  or  Alaska  is  1915. 


Itoms. 

-No. 

Value. 

Items. 

No. 

VahN. 

Vessels: 

4 

..03 

6 

$22,000 

'"'i/MO 
2,040 
6,100 

PUe^Hverv 

12 

Steameis  and  launches 

iPurse  seines 

Timi^gfi^ , 

Ca$h<$ap4tal ,,,      .  . 

Launobes  mider-S  tons 

ShOTe  and  accessory  pVoperty 

TtnALs^rnw  luvl  saIda 

fTotal 

'Lighters  and  scows 

ai^MD 

Persons  Engaged  in  the  Alaska  Herring  Fishery  in  1915. 


Occupations  and  races. 

-Number. 

Occupations  and  races. 

Number. 

^""^WS^. 

99 
4 

-Cl^Mimfn— QwHnued. 

JftpajiASfl 

7 

Jananefe^.... ...» 

Total,...,..., ,.,... 

Transporters:  Whites. 

50 

TMal.,» 

•103 

5 

Whites 

32 
11 

Grand  total 

158 

Natives 
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dBwMnrowifQg  ATiiari  ^fiMtiBMi  J*iu—n  ir  ac  ^aifi. 


■—^ ^-^ ; 

Quantity.; 

Value. 

TTmS!&li&'^'^v^v^\v^\v.^^^^^^^ 

laoiow' 

PlckW  for  food* ibaw*.. 

Total                             » 

4fi&,&79 

•Inehidfls  306  barreb,  valued  att3,457,  piekled  in  central  Alaska. 
INQUntT  REGitHMlfG  "W^ASTB  ^F  1H9B9tR70. 

XbeoftlhieBof  eMrthMst^Adaska  tyFe^aceustomed  te^ec^ecttiBg'Oon- 
^idontWe'qttaiiti^iesof  herringeggsfor^foodpi^  The  eggs 'beiiig 
xH  an  a^esiye  character  become  attached  to  algae  and  ather  v^edta- 
fioa  aad  to  rocks,  aad  since  they  ace  deposited iinshaUow^PTiator^tdase 
to  shore  ibdir  ^coUaotion  is  a  ^imide  .matter.  To  /aoilitato  eirfihwiiiig 
Ak^«B8g8{ld(ke-B*ti¥6B«uppl6iinent  ihe^i^ly  erf  «lg»  or^ther^mrttiral 
4O0llec^»g«gende8 'by  placing l>oi^hs  of irees  in-the^v^ratei:.  To  ascer- 
^tfun  something  as  to  ijie  extent  that  the  use  of  harriqg  qggs  mjghtlbe 
considered  as  baying  an  adverse  effect  upon  ,the  JOUWtM^ianAe  of  JLhe 
sii(y)ly  of  iieixsng  aniQ;rc6stif0ttkxn  was  begim  by  iaspeeter  (V^alfawin 
M14  and  iOQAtiBUeddn  1015.  Ai1»r  tiie  :9«nMd^cww  Tmdeptaikenat4>eoame 
4ippQffent  <tii»t  Krther  laotors  'were  of  greater  importance  in  their  bear- 
ing on  *the  -desiaruction  of  herring,  and  the  investigation  was  accord- 
ingly o^anded  to  cover  the  various  in^ortant  ^naoaias  of  Ahe 
lierni^  in  southeast  Alaska.  The  matter  <Qf  simgafttine  jwaadi^  ior 
ibeiei^  mu^  »dso  giF^n  afclention. 

Sibe  (tivo  BMHoe  uapcHftant  «pa(wmng  regions  for  iierring  in  soufiieast 
Alaska  are  in  the  vicinity  of  (1)  Fish  Egg  Island,  an  island  lying 
across  the  mouth  of  Elawak  Inlet,  west  coast  of  Prii^^e  lOf  Whales 
Mand  jand  jxoar  iihe  vUli^  of  Oajg,  and  (2)  Sitka.  The  iuj^tt^jga^ 
,tion  ;wAs  .oarriad  mi  in  bodbh  xtf  these  MgioBs. 

33ie  tfoHoMcisig  eBBtsact  from  ifar.  Walker's  report  is  made: 

AfCwlig  the  herring  spawned  from  March  .27  to  Aj)riJi  Ji.inclwive,  on  ISI4,  JAd.in 
^15  from  ^areh  10  to  20,  inclusive.  Tha  west  .and  juuth  .ahoteaof  JJ^  Jific  Island 
With  Klawak  :Ileef  on  the  north  fonn  about  95  {per  cent  of  .the  .^pa;sviai)g,9rQUiul. 
These  slope  giiite  gradually  from  high  tideievi^  io  some  distance  below  low  tide 
level  so  that  a  large  beach  is  exposed  .at  low  tide.  About  ,60  j)er  ceut  .of  tha  total 
spawning  grounds  .are  thus  exposed  at  eveiy  low  tide  .to  the  deypiredatioiis  jof  those 
enemies  operating  above  the  surface -of  the  .watar.  In  ju>  jdaee  .weca^ke-jaggs^fQitad 
to  have  been  deposited  in  .water  more  tban  10  feat  .in  d^pth  at  low  tide,  .and  ifrvm 
that  'levd  ^  about  2  feet  of  high  tide  level.  Much  of  this , area  Jvom  about  low 
tide  line  to  a. considerable  daj)th.is  oov^eired  with  ainxuriafit .growth  pf  aiaige-frond 
spedes  (^  seaweed.  Jt  is.^pon  this<and  .the  amallar  algas  aJul^graflHae.as  waUrasvi^ppn 
some  (rf  ^e  ro<;ks  that  the  eggs  naturally  adhere.    T^e  large  fronds,  together  with 
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the  stipee,  are  frequently  many  feet  in  length  and  float  upon  the  Mrface  of  the  water 
or  at  a  comparatively  slight  depth.  Thus  their  relative  position  to  the  surface  remains 
the  same  at  all  stages  of  the  tide.  But  few  of  these  are  entirely  stranded  at  low 
tide  so  that  eggs  deposited  on  them  are  subject  for  the  most  part  to  disturbance  only 
from  those  enemies  operating  in  the  water.  Frequently  these  laige  fronds  are  covered 
on  the  upper  side  to  a  thickness  of  one-half  inch  with  the  eggs,  and  it  is  such  as  these 
that  the  natives  select  for  drying. 

When  the  herring  eggs  are  first  deposited  they  are  surrounded  by  a  sticky,  gdatiaous 
coating  that  causes  them  to  adhere  to  any  object  they  touch,  and  the  jialiveB 
have  found  that  by  placing  the  green  branches  of  hemlock  on  the  beach  at  low  tide, 
where  they  will  be  on  the  spawning  grounds  when  the  tide  comes  in,  the  eggs  will 
become  attached  to  them,  thus  making  it  more  easy  to  collect  and  dry  the  eggs,  as  they 
dry  more  readily  on  hemlock  than  on  the  seaiweed. 

The  only  preparation  the  eggs  undergo  for  preservation  is  drying,  which  is  aocom- 
plished  by  hanging  the  limbs  and  twigs  in  trees  or  on  ropes  or  wires  in  the  sun  and 
wind,  and  the  fronds  either  by  hanging  over  wires  or  strings  or  by  laying  t)iem  qn 
canvas  on  the  ground.  A  small  quantity  of  eggs  on  the  small  mowlike  algse  is  some- 
times collected,  but  owing  to  the  matting  down  of  the  mass  it  dries  but  slowly  and 
much  difficulty  is  experienced  in  preserving  the  eggs.  They  quickly  spoQ  unless 
dried  rapidly.    Also,  when  on  this  algee  they  are  not  so  desirable  for  food. 

Practically  the  entire  native  population  of  Klawak— ^about  300— collected  eggs  at 
Craig  in  1914,  and  in  addition  there  were  natives  from  Shakan,  Hydabuig,  Kake, 
Kiliisnoo,  and  many  other  places.  A  total  of  over  500  natives  participated  in  the  work 
at  Fish  Egg  Island  and  vicinity.  Many  of  the  natives  who  came  in  their  own  power 
boats  lived  aboard  tiiem,  but  the  entire  west  shore  of  the  island  was  lined  with  the 
camps  of  those  who  had  come  in  canoes  or  by  other  means.  At  the  north  end  of  the 
idand  proper  is  a  small  village  that  is  occupied  only  for  a  short  time  each  year,  during 
the  period  iot  taking  and  drying  eggs.  Most  of  the  natives  who  had  come  in  canoes 
were  laden  down  with  their  spoils  when  ready  to  depart,  and  large  quantities  of  both 
fresh  and  dried  eggs  were  shipped  on  the  three  weekly  tripe  of  the  mail  boat  Uncle  Dan, 
plying  between  Wrangell  and  the  west  coast  region  of  Prince  of  Wales  Island.  The 
shipments  were  consigned  to  Shakan,  Hydaburg,  Sulzer,  Waterfall,  Wrangell,  and 
other  points.  Many  of  those  who  lived  at  Klawak  carried  fresh  eggs  direct  to  their 
homes,  where  they  dried  them.  Those  who  had  come  from  a  distance  in  power  boats 
filled  every  conceivable  bit  of  space  with  the  fresh  and  dried  eggs,  and  frequently  toviTed 
canoes,  also  loaded  with  the  food. 

A  box  filled  with  fresh  eggs  on  seaweed  or  hemlock,  weighing  about  50  pounds,  mIIs 
for  about  $2.  About  half  the  Weight  is  of  the  vegetation.  All  the  eggs  from  a  single 
herring  would  be  but  a  handful,  and  when  dried  but  a  tablespoonfnl .  The  natives  who 
are  fortunate  enough  to  be  able  to  take  eggs  exart  every  effort  to  obtain  all  they  can 
poadbly  handle,  so  that  they  may  have  plenty  to  sell  and  trade  to  other  natives  not  so 
fortunate.    Thus  it  is  at  once  apparent  that  an  incredible  number  of  eggs  are  sacrificed. 

At  Sitka  the  conditions  were  studied  in  the  same  manner  and  found  to  be  quite 
similar  to  those  at  Craig,  except  that  the  spawning  grounds  are  in  small  isolated  coves 
in  the  many  islands,  rocks,  and  reefs  of  the  region;  and  as  the  beaches  are  very  steep,  a 
snaller  percentage  of  the  eggs  was  exposed  than  at  Craig  and  there  was  no  large  area 
covered  by  spawn,  as  at  Craig.  The  period  of  spawning  in  1914  in  the  vicinity  of 
Sitka  lasted  almost  three  weeks.  A  large  portion  of  the  native  population  of  Hoonah, 
Killisnoo,  Kake,  and  other  villages,  was  busily  engaged  there  in  collecting  the  eggs  and 
shipping  or  drying  them. 

The  eggs  are  shipped  in  boxes  of  the  size  indicated  above,  or  in  biu-lap  sacks  which 
hold  about  the  same  quantity.    On  three  weekly  trips  of  the  steamer  Georgia,  leaving 
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Sitka  on  the  dates  given,  the  following  numbers  of  packages  of  eggp  were  shipped  to 
the  places  indicated: 


Date. 

Packagw. 

DestinaUon. 

Date. 

Packages. 

Destination. 

MM. 

Apr.l.... 

Do... 

Do... 

Do... 

Do.... 

Do... 

Do... 
Apr.S.... 

1 
12 

2 
12 

2 

7 
90 

2 

Chatham. 

KilUsnoo. 

Tenakee. 

Hoonah. 

Funter. 

Douglas. 

Juneau. 

Hoonah. 

1914. 
Apr.  «... 
Apr.l2... 

Do... 

Do... 

Do... 

•     Total. 

14 

1 
19 

8 
19 

Douglas. 

Chatnam* 

Hoonah. 

Haines  and  Ehikwan. 

Juneau. 

114 

This  makes  a  total  of  114  boxes  and  sacks  shipped  on  the  three  trips  of  the  one  steamer. 
The  above  figures  show  an  incalculable  number  of  eggs  destroyed,  but  fax  greater  num- 
bers were  carried  away  in  the  boats  of  the  natives  who  had  come  from  other  villages  to 
secure  them.  Of  these  there  are  no  figures  available,  nor  is  there  any  way  of  estimat- 
ing the  amounts  kept  in  the  village  and  vicinity  for  future  use  or  the  amounts  con- 
sumed fresh,  but  on  every  hand  were  to  be  seen  both  old  and  young  natives  devouring 
the  eggs,  fresh  and  cooked.  By  the  natives  they  are  considered  a  great  delicacy,  but 
to  the  average  white  person  they  are  wholly  insipid.  At  the  Sheldon  Jackson  school  for 
natives  at  Sitka  the  demands  for  these  eggs  became  so  insistent  that  the  management 
was  finally  prevailed  upon  to  serve  one  or  more  meals  of  them  to  satisfy  the  children. 

The  fresh  eggs  are  eaten  either  without  cooking  of  any  kind  or  after  having  been 
placed  for  a  few  minutes  in  slightly  salted  boiling  water.  If  the  eggs  have  been  dried, 
the  entire  frond  or  branch  is  boiled  for  a  few  minutes  in  sU^tly  salted  water.  In  this 
case  the  eggs  come  off  and  sink  to  the  bottom  of  the  vessel,  after  which  the  vegetation 
is  removed  by  picking  out  the  larger  pieces  and  skimmiiig  away  the  floating  trash. 

Although  the  operations  of  the  natives  destroy  great  quantities  of  herring  eggs, 
thdr  destruction  is  inngnificant  in  comparison  with  the  natural  enemies  and  the 
seiners,  the  destructiveness  of  both  of  which  is  shown  in  the  following  portion  of  this 
report. 

The  most  destructive  of  the  enemies  of  the  herring  are  the  myriads  of  water  fowl  of 
the  region.  As  the  time  of  spawning  approaches  and  the  honing  school  up  in  the 
vidnity  of  their  grounds,  these  winged  hordes  congregate  in  the  vicinity  in  vast  flocks, 
best  described  as  clouds  of  birds,  and  ren^dn  there  the  entire  time  Uiat  the  herring 
are  about. 

The  greatest  numbers  of  birds  observed  or  reported  were  at  Craig,  which  is  not  far 
from  their  breeding  grounds.  From  the  time  the  fish  first  appear  in  the  region,  usually 
early  in  the  winter,  the  birds  begin  to  collect.  During  this  time  they  feed  on  the  adult 
hening,  and  by  the  time  the  herring  are  ready  to  spawn  many  of  the  migratory  birds 
have  arrived  to  augment  the  flocks.  They  prey  on  these  fish  from  daylight  until 
dark  for  the  entire  time  and  practically  without  cessation,  often  becoming  so  goiged 
as  to  be  unable  to  fly;  but  as  soon  as  the  food  becomes  somewhat  digested  they  are 
filling  themselves  a^&in.  When  they  are  thus  gorging  themselves,  it  is  a  c(»nmon 
sig^t  to  see  a  gull  take  half  a  dosen  adult  herring  in  ae  many  minutes,  if  the  fish  are 
crowded  or  confined  so  as  to  be  unable  to  escape. 

During  the  spawning  season  these  vast'  voracious  flocks  feed  almost  exclusively  on 
the  eggs  of  the  herring.  At  Craig  19  birds  were  collected  and  their  stomachs  examined 
toascertain  the  contents.  Of  this  number  there  were  only  three  not  gorged  to  their 
utmost  o^Mcity  with  the  eggs,  from  the  crop  to  the  pylorus,  and  usually  even  the  mouth 
WM  full  to  overflowing.  In  only  one  or  two  cases  were  there  fish  in  the  stomach,  and 
these  had  probably  been  picked  up  dead  on  the  beach  when  the  birds  were  after  eggs. 
Some  of  the  stomachs  contained  small  quantities  of  miscellaneous  marine  matter,  but 
this  was  probably  picked  up  by  accident  in  the  search  for  egg^ 
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herring  or  ^ggB,  the  following  are  the  estimated  percentages  of  the  "^ 

SpBOIBS  of  fflBDS  "pRtfrUiQ  ON  HsRRlNO. 


Spedeib 


«feafh 


aCeaoh 


Docks: 

Surf  scooter 

White-winged  scooter 

Old  squaw 

Miweuaneous 

OoUs:  ,    ^ 

QlflUcOos-wllQEed  gun, 


OuHi— Oontliiiied. 
BoDAparte's  gullw 
Misoeuaiieous 


40  U  Bhofebiriaaiidottm.. 
'MaU.... 


10 
15 


aiD 


At  Sitk»  t^  bM-  life  wae  much  the  satoie  except  thai  thto  lelalive  Biimhen'i««i^ 
somewhat  difiennt^  the  gulls  betngf la  stiUv  gnatev  majority;  Sodv  lai^e*  fleehs  mn 
not  to  be  seea  hefe  owing  to  thei»  being^  sealtMmi  ever  a  mueh^greaitar  ana,  eeveiw- 
ingvinai^  nules'  of  oeastUne  and  intervening  waMs^  Stemadm-el  msv^m  birts  taken 
here  were  in.  praetteaUy  the  same  state  of  engoigeinent  aa  these  taken  al^Craig  tad 
contamed  aheut  the  same  class  o£  feed*  materiai  in^  much  the  same  pMpeitMn. 

An  actual^  eomit  ol  the  herring' eggs  contaiaed'  in^  the'  slomaeb  o(«  one  unMentiflBd 
speoies  ol  gull^  probably  a*  glaucous  winged,  gwv«  the'sUf^nangMUttbet  ol  5,S78teggr 
remaining  in  such'a^state  of  imaservatien  as  te be  easily  distinguishable.  This  stomach 
Waeno^A^fatrsampleas  it  was  not  filled  nearly  aafUil^as^  weienfostof  those  taken.  The 
average  steifiaeh*  contained  at  least  twice  tfairnumber  e#  eggr and  many  heM^  fuUy 
three  tafeuf  tianes  as  many.  Theie  iene  doubt  but  that  ^singierguU,  oi^ethir  bisdtel 
similar  siae,  vthen  feeding  onherringspawn  will  consume  zHS  least  l^,08Oeggs«t»iin^ 
meali  Bird»digesC  their  food  se  n^idly  and  the'hefriBg:egp^a«e0»  leadMy  digested' 
that  the  quantities  consumed  are  almost  incredible.  It  is  probable  that  in  some  caser 
not  lesathan*  50^600  eg^i  are  consumed  in)  a>si&|^diBy^  by  iadivid«ial<  bii^ 
aimnst  eondiiueesly  duiing  the  dayli§^t  hours; 

At  Fish  £gg^  Idaind  and  vicinity  i^Mut  56  per  ce&tel  theeggs  ase^  above  wtCte  at  Wir 
tide*  and  ol  these ^exposed-Ifhave^goodiieaatirtO'believe  fvem^my  observ«tien»thatJiet 
more  than  5  per  cent  escape  destruction  by  the  birds.  Of  those  below  water  atsenakk 
eratoleMimbMase  taken  by  thediiclnvsreheti^loMMi^cemiorimtfl)  Aul'otheifrnet  oem 
fined'teoperatiODs  on  the  surface. 

Frtmthe  time  the  fish  appceach  the  sui^face  at  the- outer  cemts,  all  dmiittg  thsiff 
stay  in  theinlaiid  v^tiBf9,  and  untii  tiiey  return  to  ttie-epen^  eceam  they  an  at  notlBie 
free  liom  tiie:  attaskr  o£  tliese  vdnieious-  enemies.  \ 

It  seems  deskmble  te  reduce  Ifamer  from  the  nattuii^  enemies;  that  miB»  may  profik 
by  what  is  sanredftom  tkeoii    To^best  accomplish  this*  tlw  most  eifbctipeawl  piacti-^  \. 
.catramedy  that  oceuf»tO'th9  writer  is  tO'iemovrcemipMeiy  ail  psoteetisQ' from*  the      \ 
bisdi  itttdb  the^damage^swire  timt  their  nesting  sanetmuAer  iiti#tt  be  retained;. mid 
at  the  time  of  spawning  place  one  or  tweiMe»w«ll^sunfdied  ndtfegxrifraiidammKMtioa^ 
tashoetandlfiightmiaiwey  the  bMrfRMBi  these  aieau    At  sitdwaparwrndg  ground 
as^at  <!)Mgit#oahi^Bot  be^diikAdt  of  eiyeMiwto  intteet  tef  eggrqnite  fuUy  by  tkie 
nMM»ipem'^e'ra0v«ge[Mlthe>birdrfer  tkeiipw^dayrtheyiaeiexpewwktrtheipdepiediK 
tieUebeieMhetohittgt    Ikvsueh'a>riqgktt  ae«8itlwand  viekrityit  wmikibersl^^ 
mdie*diflfa«d«aBd  espeasivei.but^aet  pi^iihitLTely^eOi  to  tfie  hamkigtiB  thatiDgtoa- 
donsot  spMna  amutaneeusly  at  widdy  scttttored  pointsi 

Ite  wbtemnn-rmost  diseet  and  needlsM  desttitcdon  of  the  heitiaig  ir  the  seining 
of  them  on  their  spawning. gionnd» and  ^canity  when' spasraing  ov alkAUi tat 
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Thi^  how>eyeiS  i»  maiA  dWlw  ta:^  CMitM'  tBati^  any  of  tte  pi^»e^iB^.  DuriAir  tkdf 
8pMtiiiigperiod*«idfoir8oine>tJme  pprtviots,  Ihey  atfr^^ii^ett  as  foed^f(»rh«itian  con^ 
sumption' and  are  used  only  for  bait  w  in-  the  maauffeicture  of-  oil,  fertilizer,  chicken 
feed ,  or  similar  preparations. •  At  this  time  they  are  much  less  wary  than  usual  and  are 
readHy  sebield'  in  large  quant^es.  In  any  of  tJiese  operations  not  only  the  individual 
firii'&reMi^iificed,  but  the  eggtcthat  are  to  produce  thesuppiy  of  fisU  fbf  fViture  years  are^ 
lost  Bl»  traUr.  Siidii  destvuistioat  dau  not  db  otlMtfwise  tbatt'  d^dmaite  tlie'  mittiberB  of 
hetdsg,  ytheti  tafaen*  in  c(ttjjunetJoA<  with  die  other  dbstaructive  ageiidee'  Ob  work^- 
Frequently  when  seining  is  done  an  the  spawning  grounds  the  seme  and  boat  became 
a  mass  of  spawn.  Thus  not  only  the  herring  and^he  eggs*  remaining  in  them<  are 
destroyed,  but  many  of  the  eggs  that  Have  already  been  deposited  are  ruined! 

THe-ft^ieKit^aiid  preeervimg  in  cold  storage  of  lierringior  bait  ifrnot  an  expensive  or 
difficult o^emtlbii,a9 is showfl by tSie f^U5«  tihatit is^at^^Msentiddiie^to'a^caasiderAl^e 
extent.  THe  takioff  of  hernng  or  the  disturbing:  of  I^mIp  spa#n  siiovM  be  f  rohibitedl 
in  southeastern  Alaska  each  year  from  March  £b»t  to  May  firsts  lA  ia  during  tibia  period 
that  all  spawning  occurs  in  southeastern  Alaska,  so  far  as  the  writer  has  been  able  to 
ascertaih .  At  t^e  same  time  tlie  retention  of  herring  in  potis  or  ihclbsures  for  more  than 
five  daysnf ter  lihe  commencement  of  this  suggested  close  setfson  of  each  year  should  also 
be^hi^ttod.  CTndeifiyf^emcoiliKtioiiaifidnotrinfi^qttetal^th&tUluii^ 
season  Iheusands  of  banr^  of  herring  ard  retained  in  pots  wiiere  they  deposit  IteiF 
spawn,  practically  all  of  which  ia  lost. 

The  Craig  and  Sitka  regions  are  the  two  more  important  spawning  grounds,  and 
represent  the  two  types  of  grounds,  i.  e.,  the  single  liftige  areas  and  the  many  small 
isofi&ted  coves' and  bight»,  the  fbrmer  ejipo^g  a  large  percentage  of  tUe  eggs  at  low 
tider  and  tke^  latfter  comparatively  few.  Besides  tketoec  grounds,  there  are  aboutf  20 
othetf  p<nih(^  iJ^  souCh.east  Alasfta  at  which  H^  ier  kndwit  ikaJb  herring  have  at  timea 
spawned.  01  these  a  few  are  regular  resorts,  but  the  mafority  aie  not  used  annually; 
and  a  few  only  rarely.  At  all  of  these  grounds  the  conditions  are  essentially  the 
same  as  those  of  either  the  Craig  or  Sitka  regions,  particularly  as  r^ards  the  natural 
enemies' ancf  the  operations  of  t^e  natives.  It  is  quite  prt)bable  that  more  dietaUed' 
wvn^  would  develop  other  spawnlng^gtounds; 

Under'  the  diseussieri  ti  the  natural'  enemies  and  the  opeialiona  ot  the  seioers^ 
methods' have  been  proposed  for  remedying  the  existing  conditions,  but  no  comment 
has  been  made  on  the  advisability  of  prohibiting  the  natives  from  taking  eggs,  as  the 
other  two  Victors  are  of  so  much  greater  importance  in  the  destruction  of  the  herring 
tUi^'i!t/seeins  aklvisabib  to  recommend  firat  the  correcUtm  of  those  evil^.  As'Wttshown 
under  the*  diieiMdon  of  tSiemfldyes'  operations,  they  dmh^contidetlkble'qiifttiti;^ 
ties  of  repawn,  but,.ae  eompaied  with  the  natural  enemiesraad  th6  seiners,  tdi&nadves' 
work  is  not  of  great  importance.  In  the  writer's  opinion  the  natives' should  be  pro- 
hibited'only  after  provisions  are  made  for  checking  the  ravages  of  the  birds  and  the 
prohibition  Of  eeinh^diulngMkrch  and  April  of  each  year. 

THe  Bureau  is  now  giving  careful  consideration  to  the  f onnulation 
of  measures  having  in  view  the  abatement  as  far  as  practicable  of 
those  agencies  which  are  destructive  to  the  herring  fishery, 

SHORE   STATIONS. 

The  whale  fishery  in  ATaska  in  1915  was  confined  to  the  operation 
oS  fw^  dfaopc^  ata4ioil8i  OiDe  of  these  platnt^  was  that  of  tht'  United 
States*  Whaling  60.^  at  Port  Anmtrong,  in  sou^theast  Alaska^  while 
the  otheir  w»s  operated  by  the  North  Pacific  Sea  Products  Co.,-  »t 


Digitized  by  VjOOQIC 


64  ALASKA  FI8HEBIES  AND  FUB  INDUBTBIE8  IN  1915. 

Akutan,  in  western  Alaska.  The  latter  concern  was  listed  in  1914 
under  the  name  of  the  Pacific  Sea  Products  Co.  A  number  of  addi- 
tions and  improvements  have  been  made  at  this  plant.  Both  of 
these  stations  had  a  successful  season,  the  total  catch  of  whales  num- 
bering 470,  as  compared  with  a  total  of  482  in  1914.  Although  the 
European  market  for  some  of  the  whale  products  was  demoralized  cm 
account  of  the  war  the  domestic  demand  has  been  such  that  a  much 
better  financial  return  was  obtained  than  in  1914.  - 

The  method  of  killing  whales  is  by  means  of  small  steamers  equipped 
with  a  muzzle-loading  gun  which  shoots  an  explosive  bomb  into  the 
animal,  from  which  a  line  leads  to  powerful  winches  on  the  forward 
deck  of  the  vessel  by  which  the  animal  is  finally  drawn  alongside. 
It  is  then  pumped  up  with  air  to  keep  it  from  sinking  and  is  towed 
to  the  shore  station,  where  it  is  hauled  out  on  a  platform  by  means 
of  winches  and  cut  up.  Every  part  of  the  animal  is  used,  different 
grades  of  oil  being  obtained  from  the  blubber,  from  the  meat,  and 
from  the  bones,  while  two  grades  of  fertilizer  or  meal  are  secured,  one 
from  the  meat  and  the  other  from  the  bones. 

Five  steamers  were  used  in  killing  whales  in  Alaska  in  1915,  the 
Star  I  (133  tons).  Star  11,  and  Star  III  (97  tons  each)  being  operated 
by  the  United  States  Whaling  Co.,  and  the  Unimak  and  Kodiak  (99 
tons  each)  being  operated  by  the  North  Pacific  Sea  Products  Co. 
Heavy  weather  retarded  the  operations  of  both  plants  in  the  earlier 
part  of  the  season.  It  becomes  a  matter  of  great  difficulty  or  even  an 
impossibiUty  to  hit  a  whale  when  there  is  much  of  a  sea  running. 

The  United  States  Whaling  Co.  experienced  two  disasters.  Early 
in  the  season  some  of  the  buildings  were  destroyed  by  fire,  at  a  loss  <rf 
about  $4,000,  and  in  December  a  severe  gale  damaged  a  number  of 
the  buildings  to  the  extent  of  approximately  $6,000. 

In  connection  with  its  operations  the  North  Pacific  Sea  Products 
Co.  gave  employment  to  17  natives,  which  number  included  all  avail- 
able natives  on  Akutan  Island  as  well  as  some  from  other  settle- 
ments. While  there  is  considerable  work  that  the  natives  are  not 
able  to  perform,  at  least  imtil  they  have  received  instruction  for  some 
time,  the  company  has  foimd  them  very  satisfactory  in  certain  lines 
of  work  for  which  they  are  well  qualified.  This  is  a  gratifying  situa- 
tion and  anything  that  can  be  done  in  the  way  of  giving  natives  em- 
ployment win  be  of  great  benefit  to  them  as  their  lot  is  ordinarily  a 
hard  one  and  their  means  of  making  a  Uving  are  generally  quite 
meager  in  the  more  isolated  sections  of  western  Alaska. 

OFFSHORE   WHALING   FLEET. 

The  operations  of  the  offshore  whaling  fleet,  which  a  few  decades 
ago  were  of  great  importance  in  Alaskan  waters,,  have  practically 
ceased.    The  only  offshore  whaling  vessel  of  this  fleet  which  is  re- 
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ported  as  having  made  a  cniise  in  1915  is  the  steamer  Belvedere  (339 
tons),  which  left  Seattle  in  the  spring  on  a  voyage  to  Siberian  waters 
to  obtain  whale  and  walrus  products.  The  vessel  returned  in  the 
fall.  Last  year  three  vessels  of  the  fleet  made  whaling  voyages,  but 
with  indifferent  success,  and  four  of  the  vessels  were  laid  up  in  Oakland 
Creek,  where  they  had  been  for  several  years.  All  of  these  ships  were 
either  continued  in  idleness  in  1915  or  were  diverted  to  uses  other  than 
in  the  whale  fishery. 

STATISTICAL   SUMMARY. 

The  total  investment  in  the  shore  whaling  industry  in  Alaska  this 
year  was  $1,453,850,  as  compared  with  $1,456,649  in  1914,  and  the 
number  of  persons  employed  in  1915  was  204,  as  against  225  in  1914. 
The  value  of  the  products  in  1915,  however,  shows  a  notable  gain, 
being  $381,750,  as  compared  with  $291,099  in  1914.  The  total  dum- 
ber of  whales  taken  by  the  shore  stations  in  1915  was  470,  while  in 
1914  the  catch  was  482.  Although  the  foregoing  shows  a  decrease 
both  in  investment  and  number  of  whales  taken,  the  increased  value 
of  the  product  may  be  explained  by  the  great  advance  in  prices  ob- 
tained as  a  result  of  conditions  incident  to  the  war  in  Europe.     ' 

Whales  Taken  in  Shore  Operations  in  1915. 


species. 

Number. 

FlnbBdc...., 

230 

Humpback 

'    153 

Sulphiir-boUom , 

53 

Sperm ... 

25 

Total 

470 

Investment  in  Shore  Whale  Fishery  in  Alaska  in  1915. 

Items. 

Number. 

Value. 

Items. 

Number. 

Value. 

Vessels: 

5 
625 

2 

1240,000 

Pile  drivers 

2 

S600 

Steamers 

Value  of  plants      

708,000 

Tonnage. 

Cash  capital 

430,000 

Barses T 

16,666 

Wages  ^d 

64,650 

TormAffe 

Total  

Lfttmches  under  5  tons.. 

400 
200 

1,453,850 

Lighters  and  scows 

Persons  Engaged  in  Shore  W^hale  Fishery  in  Alaska  in  1915. 

Races.                                                                       Number. 

Whitee                                                            ....                             .         . 

123 

17 
64 

Natives 

Japanese 

Total 

204 

86497^—17 21 
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Products  of  Alaska  Sbori  Whaung  Opbrations  in  1915. 


Pwiuets. 

Quantity. 

Vatae. 

Wlmtooil 

galloiis.. 

101,800 

1^385 

110 

1205,000 

SbertftoU 

;.............. ^d^:. 

38,000 

KitlliieMiieat 

46,000 

FtttUMr;  ban* 

do.... 

3,750 

INjtsl 

381,750 

MlllOR  f  ISRBItmS. 


TROUT. 


Seyeral  of  the  trouts  are  widely  distributed  in  Alaska,  including 
the  Dolly  Varden,  rainbow,  cutthroat,  and  steelhead,  all  of  which 
go  to  make  Alaska  very  attractive  from  the  angler's  point  of  view. 
The  Dolly  Vardens  are  particularly  abu;ndant,  and  together  with 
steelheads  are  utilized  in  a  small  way  comm^x^ially.  So  numerous 
are  the  Dolly  Vardens  that  a  much  greater  expansion  of  this  industry 
is  not  only  possible,  but  would  be  a  decided  benefit  in  the  way  of 
helping  the  salmon  industry,  as  the  Dolly  Vardens  destroy  large  num- 
bers of  the  eggs  and  young  of  salmon. 

The  total  value  of  trout  products  in  Alaska  in  1915  was  $3,420. 
This  shows  a  decline  from  the  previous  year  when  trout  to  the  value 
of  $5,758  were  utilized. 

Products  op  thb  Alaska  Trout  Fishery  in  1915. 


Section  and  species. 

Fresh. 

Frozen. 

Canned. 

Southeast  Alaska: 

Doll  V  Varden    

Pounds. 
22,670 

Value. 
$2,297 

Pounds. 

990 

9,061 

Value. 
$41 
340 

Cases.a 
17 

Valut. 
$38 

Steeibead 

Total     

S2,670 

2,297 

10,041 

381 

17 

176 

3$ 

Western  Alaska:  Dollv  Varden 

704 

I 

Grand  total 

22,670 

2,297 

10,041 

381 

193 

742 

a  Each  case  oobtaitB  loity-e%ht  l-pound  tall  cans. 


BLACK   OOD. 


The  black  cod  (Anophpama  Jimbria)  y  a  fish  almost  unknown  to 
the  Pacific  coast  markets  imtil  a  few  years  ago,  continues  to  grow  in 
favor,  as  is  evidenced  by  the  increase  over  the  previous  year  in  the 
quantity  shipped  from  Alaska  in  1915,  which  amounted  to  142,550 
poxmds  as  compared  with  87,573  poimds  in  1914.  Except  for  its 
^rker  color  the  black  cod  resembles  the  true  cod  which  has  Icmg 
been  marketed,  but  it  belongs  to  an  entirely  different  family.  Its 
mK)st  striking  characteristic  is  the  imust^al  amoxmt  of  oil  in  the  flesh, 
in  t^onsequence  of  which  a  rich  article  of  food  results.    A  favorite 
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method  of  preparing  black  cod  is  to  smoke  certain  parts  lightly,  par- 
ticularly the  backs.  This  is  done  chiefly  after  the  fish  are  landed  at 
Puget  Sound  ports,  for  the  product  as  it  comes  from  Alaska  is  either 
in  a  fresh,  frozen,  or  pickled  state. 

The  fish  are  taken  incidentally  in  the  halibut  fishery,  and  as  a  rule 
are  caught  on  those  trawls  which  are  sdt  at  greater  depths,  as  the 
black  cod  apparently  confines  its  habitat  more  exclusively  to  deeper 
water  than  does  the  halibut.  Until  four  or  five  years  ago  most  of 
the  halibut  fishermen  when  lifting  their  trawls  threw  away  all  black 
cod  immediately  after  they  were  taken  from  the  hooks.  At  the 
present  time,  however,  the  price  obtained  makes  it  desirable  to  bring 
in  these  fish  along  with  the  halibut. 

Shipment  of  Black  Cod  from  Alaska  Waters  in  1915. 


Products. 


Pounds. 


Vahie. 


Freeh... 
Frosen.. 
Pickled. 


57,394 
46,176 
38,980 


11,688 
1  104 
1,089 


Total.. 


142,550 


3,971 


ATKA  MACKEREL. 

In  January,  1915,  the  department  issued  a  permit  authorizing 
A.  C.  Goss  to  fish  for  Atka  mackerel  in  the  vicinity  of  Attn  Island, 
Aleutian  Islands  Reservation,  and  to  market  the  product.  It  was 
stipulated  in  the  permit  that  all  work  in  connection  with  the  taking 
of  the  fish  and  their  subsequent  preparation  for  market  should  be 
done  by  Aleuts  or  Indians  who  were  residents  of  the  reservation. 
Fishing  for  Atka  mackerel  was  carried  on  by  Mr.  Goss  at  Attn  Island 
on  Jime  19,  July  1,  and  July  10,  and  10  barrels  of  200  pounds  each 
were  taken  each  day.  Native  labor  was  used  and  the  fish  were  taken 
by  means  of  jigs.  The  gear  employed  consisted  of  1  schooner, 
valued  at  $3,000;  3  boats,  at  $100;  jigs,  $5.  Eighteen  natives  were 
employed  and  the  number  of  fish  taken  was  7,035.  The  total  product 
was  30  barrels,  valued  at  $300. 

A  few  barrels  of  the  fish  after  having  been  pickled  were  shipped  to 
San  Francisco,  as  a  sample,  in  an  endeavor  to  introduce  the  product 
and  if  possible  secure  financial  aid.  The  fish  were  repacked  at  Una- 
laska  and  an  examination  showed  them  to  be  fat  and  in  excellent 
condition. 

It  is  stated  that  the  fish  congregate  in  lai^e  schools  off  Attu  Island 
and  remain  there  the  entire  summer.  The  natives  say  that  they  are 
also  found  there  in  the  winter  season. 

It  has  been  suggested  that  experimentation  might  develop  a  way 
of  making  excellent  caviar  from  the  eggs  of  these  fish. 
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MUSSELS. 

For  a  number  of  years  the  Bureau  has  been  directmg  attention  to 
the  food  value  and  wholesomeness  of  sea  mussels,  a  product  foimd  in 
abundance  along  our  coasts^  but  one  which  has  not  been  in  much 
favor,  notwithstanding  that  mussels  are  held  in  as  high  esteem  in 
Europe  as  are  oysters  in  the  United  States.  At  many  places  along 
the  coast  of  Alaska  mussels  in  every  way  suitable  for  human  food  are 
to  be  obtained  in  quantities  with  but  little  effort.  Opportunity  is 
hereby  taken  to  suggest  the  possibilities  of  this  field. 

CRABS. 

A  few  crabs  are  obtained  from  time  to  time  in  southeast  Alaska, 
chiefly  in  the  Petersburg  district,  and  are  shipped  to  Puget  Sound. 
Crabs  are  also  consumed  locally  to  a  certain  extent.  Although  not 
particularly  numerous  so  far  as  present  information  goes,  it  is  beUeved 
that  crabs  are  to  be  obtained  in  sufficient  quantities  to  justify  the 
development  of  a  modest  fishery.  According  to  customs  records, 
14,395  poimds  of  crabs  valued  at  $713  were  shipped  from  southeast 
Alaska  in  1915. 

CLAMS. 

At  various  places  in  Alaska  clams  of  excellent  quality  are  to  be 
found.  In  some  sections,  notably  in  the  Prince  William  Sound  region, 
they  are  to  be  had  in  sufficient  abimdanco  to  warrant  the  operation 
of  a  cannery.  Such  a  plant,  the  first  of  its  kind  in  Alaska  to  be  listed 
as  a  clam  cannery,  will  be  operated  at  Cordova  in  1916.  Clams  have 
also  been  obtained  in  considerable  quantities  in  the  vicinity  of 
Klawak,  in  southeast' Alaska.  Some  canning  of  clam  products  has 
occiured  in  past  years  at  the  salmon  cannery  of  the  North  Pacific 
Trading  &  Packing  Co.,  at  Hawak.  No  shipments  of  clams  from 
Alaska  weje  reported  to  the  Bureau  in  1915.  There  was,  however, 
some  local  use  made  of  clams,  particularly  by  the  natives. 
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PRIBILOF  ISLANDS." 

GENERAL   ADMINISTRATIVE   DUTIES. 

The  Pribilof  Islands,  in  Bering  Sea,  are  the  breeding  grounds  of  the 
North  American  fur-seal  herd,  and  these  islands  are  the  only  places 
where  the  seals  come  to  land  at  any  time.  So  long  as  pelagic  sealing 
is  prohibited  these  islands  naturally  become  the  base  of  any  operar 
tions  having  to  do  with  the  taking  of  skins.  And  whether  skins  are 
taken  for  commercial  purposes  or  not,  the  need  of  affording  protec- 
tion to  the  seals  while  on  the  islands  from  raiders,  the  maint^iance  of 
the  Government  property,  and  the  obligation  on  the  part  of  the  Grov- 
emment  to  support  the  native  inhabitants,  who  in  times  of  non- 
commercial killing  of  seals  are  deprived  of  their  principal  means  of 
obtaining  a  livehhood  (that  of  taking  sealskins),  make  it  necessary 
for  the  Department  of  Commerce  to  carry  on  active  operations  there 
at  all  times. 

PURCHASE   AND  TRANSPORTATION   OF  SUPPLIES. 

Some  of  the  necessities  of  life  for  the  approximately  300  native 
inhabitants  of  the  Pribilof  Islands  are  secured  there  or  from  the 
surrounding  waters.  There  is  an  abundance  of  seal  meat,  and  a 
limited  quantity  of  fish  may  be  secured.  In  addition  wild  birds  may 
be  taken  at  certain  times  of  the  year  and  their  ^gs  are  utilized 
occasionally  in  the  summer.  Some  driftwood  is  available  for  fuel. 
But  with  these  exceptions,  practically  all  the  items  of  food,  fuel, 
clothing,  and  materials  for  shelter  have  to  be  provided  for  the  main- 
tenance of  these  people. 

SUPPLIES. 

Early  in  the  year  a  limited  quantity  of  suppUes  was  purchased  at 
Seattle  and  forwarded  to  the  Pribilofs  on  the  schooner  Bender  Bros, 
DeUvery  at  the  islands  was  effected  April  1,  1915. 

As  has  been  the  custom  in  previous  years,  it  was  planned  to  ship 
the  bulk  of  the  annual  supphes  in  the  smnmer.  From  requisitions 
submitted  by  the  agents  at  the  islands,  schedides,  31  in  number, 
were  prepared  of  the  various  classes  of  supphes  desired.  These 
schedules  were  printed  and  distributed  among  various  merchants 

a  The  manuscript  reports  of  H.  C.  Fassett,  A.M.  Proctor,  and  others  have  been  drawn  on  freely  in  the 
preparation  of  this  section. 
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and  supply  houses  in  New  York,  Boston,  Chicago,  San  Francisco, 
Seattle,  and  other  places  for  the  purpose  of  securing  competitive 
bids.  It  was  provided  that  proposals  would  be  received  for  one  or 
more  schedides  complete,  that  eadi  schedule  would  be  considered 
separately,  and  that  no  proposal  would  be  considered  for  separate 
items  in  a  schedide.  It  was  also  provided  that  bidders  should  select 
the  points  at  which  they  chose  to  make  deliveries.  With  two  or 
three  exceptions  the  most  favorable  bids  received  proposed  to  make 
deUveries  at  Seattle,  and  that  point  was  accordingly  made  the  base 
for  assembling  the  supplies. 

For  transporting  the  supplies  to  the  Pribilofs  the  Navy  collier 
Saturn  was  secured.  The  vessel  left  Seattle  on  August  24  and  arrived 
at  San  Francisco  on  the  return  trip  September  28. 

Natives  at  Unalaska  having  expressed  their  desire  to  be  permitted 
to  furnish  the  salted  and  dried  fish  which  would  be  needed  at  the 
Pribilofs  both  for  himian  consumption  and  for  fox  food,  and  investi- 
gation having  disclosed  that  terms  advantageous  to  the  department 
could  be  made  with  them,  it  was  decided  to  secure  the  required  sup- 
pUes  of  this  character  from  them.  The  natives  performed  their 
agreement  in  a  highly  satisf  act6ry  manner  and  the  Bureau  is  pleased 
to  have  been  able  to  contribute  in  a  practical  way  to  their  means  of 
securing  a  Uvelihood.  It  is  hoped  that  similar  arrangements  may  be 
made  for  the  year  1916. 

The  total  cost  of  supplies  of  every  nature  purchased  for  the  Pribilof 
Islands  during  the  calendar  year  1915  was  $45,315.82. 

PERSONNEL. 

The  statutory  officers  and  employees  on  the  Pribilof  Islands  during 
the  calendar  year  1915  were  as  follows: 

St.  Paul  Island:  Agent  and  caretaker,  Harry  C.  Fassett;  store- 
keeper, E.  M.  Ball,  succeeded  by  Bobert  H.  Bishop;  school-teachers, 
Mr.  and  Mrs.  G.  Dallas  Hanna,  succeeded  by  Mr.  and  Mrs.  George 
Haley;  physician,  William  B.  Himter. 

St.  George  Island:  Agent  and  caretaker,  A.  H.  Proctor;  school- 
teacher, George  Haley,  succeeded  by  Arnold  C.  Reynolds;  physician, 
William  M.  Murphy,  succeeded  by  Henry  P.  Adams. 

Mr.  Bishop  reached  St.  Paul  Island  April  1,  relieving  Mr.  Ball, 
who  returned  to  field  work  in  central  Alaska.  Mr.  and  Mrs. 
Haley  were  transferred  from  St.  George  Island  to  St.  Paul  Island  in 
September.  Dr.  Adams  and  Mr.  Reynolds  reached  St.  George  Island 
to  take  up  their  respective  duties  in  September,  and  in  the  same  month 
Mr.  Fassett,  Dr.  Murphy,  and  Mr.  and  Mrs.  Hanna  returned  to  the 
States.  Mrs.  Haley  rendered  assistance  as  a  temporary  employee, 
in  teaching  on  St.  George  Island  prior  to  her  going  to  St.  Paul  Island; 
after  her  departure  from  St.  George  her  work  there  was  continued  by 
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Mrs.  A.  H.  Ppootor,  In  September  Hany  J.  Oluistoffers,  aa  a9sistaJit 
agent  in  the  Alaska  service,  reported  at  St.  Paul  Island  to  relieve 
Agent  Fassett  during  the  latter's  leave  of  absence. 

NSW   REGULATIONS. 

Definite  regulations  in  regard  to  the  landing  and  use  of  into^dcati^^ 
liquors  on  the  Pribilof  Islands  were  promulgated  by  Department  of 
Commerce  Circular  No.  257,  dated  March  1,  1015.  The  regulatioi^ 
are  as  follows: 

The  Department  of  Commerce  is  charged  by  law  with  the  administration  of  the  Prib- 
ilof Islands.  In  order  to  promote  the  moral,  mental,  and  phymcal  welfare  of  the  native 
inhabitants,  who  are  the  wards  of  the  Government,  the  Dq)artment  has  adopted  the 
following  regulations  regarding  the  delivery  and  use  of  intoxicating  liquors,  which 
r^ulations  supersede  any  that  may  heretofore  have  been  issued  by  the  Department  or 
the  Bureau  of  Fishwies: 

1 .  The  agent  on  each  island  shall  be  the  sole  custodian  of  idl  Govermo^nt  suppUes  of 
alcohol  or  alcoholic  liquors  thereon,  and  shall  be  refq[>onsible  for  the  proper  use  tl^ereof. 
He  shall  at  his  discretion  give  out  the  s^une  aa  requisitioned  by  the  responsible  employ- 
ees, and  shall  keep  a  permanent  record  of  the  issuance  of  each  lot,  stating  the  person  to 
whom  issued,  the  kind  and  quantity,  and  the  piurpose  for  \^ich  intended. 

2.  The  giving  of  intoxicating  liquors  to  the  natives  oi  the  Pribilof  Ishuids,  excapt  as 
medicine  and  in  religious  ceremoneis,  is  positively  prohibited  under  all  circumstanpes. 
In  view  of  the  example  which  the  Department  considers  highly  desirable  for  its  repre- 
sentatives to  set  for  the  native  inhabitants  of  the  islands,  the  prescribing  of  alcohol  as  a 
medicine  is  regarded  with  disfavor  and  as  b^g  rarely  if  ever  indispensable.  When 
in  the  opinion  of  the  official  physician  on  either  island  it  is  necessary  to  administer  an 
alcoholic  liquor  as  a  medicine,  he  shall  in  each  case  make  a  permanent  public  record 
thereof,  stating  the  kind  and  amount  required,  the  name  of  the  patient,  and  the  nature 
<^  the  disease  or  condition  requiring  such  treatment. 

3.  The  making  of ''  quaes ''  or  other  i^coholic  drink  by  the  natives  is  prohibited,  and 
the  agents  and  other  officials  of  the  Department  will  take  all  necessary  steps  to  dis- 
courage and  prevent  this  practice.  Natives  who,  after  due  warning,  continue  to  make 
or  use  such  liquors  will  be  properly  disciplined.  The  agents  are  authorized  to  widi- 
hold  from  such  natives  all  supplies  from  which  quats  or  otiier  intoxicating  beverages 
can  be  made,  and,  when  necessary,  to  send  offend^B  f^wy  from  the  islands  at  the  fiiBt 
opportunity. 

4.  Under  no  circumstances  are  any  alcoholic  liquors  supplied  by  the  Government  to 
be  used  for  the  personal  purposes  of  employees. 

5.  All  requisitions  for  alcohol  or  alcoholic  liquors  intended  for  public  medicinal  or 
scientific  purposes  shall  be  submitted  by  the  agents  and  approved  by  the  CommiaAoniRr 
of  Fisheries. 

6.  All  alci^dic  liquors  requisitioned  for  the  purpose  of  the  Russian  churches  on  the 
Ifllands  shall  be  paid  for  by  the  church  authorities  and  shall,  before  shipment,  receive 
the  written  sanction  of  the  proper  church  officials,  transmitted  through  the  Depart- 
ment of  Commerce.  The  agents  will  deal  with  any  abuses  whidi  may  result  from  the 
improper  use  by  natives  of  alcoholic  liquors  consigned  for  the  purposes  oi  the  Busdim 
churches. 

7.  No  alcdiol  or  alcoholic  liquor  of  any  kind  shall  be  landed  on  the  Pribilof  Islands 
except  by  authority  of  the  Secretary  of  Commerce  or  the  Commissioner  of  Fisheries  and 
with  the  knowledge  of  the  respective  agents.  Officers  commanding  Coast  Guard, 
naval,  fishery,  or  other  Government  vessels  which  may  visit  the  islands  are  requested 
to  make  no  delivery  of  alcohol  or  alcoholic  liquor  except  otfScial  consignments,  accom- 
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panied  by  bills  of  lading,  which  have  been  placed  on  board  by  responsible  officials  of 
the  Department  of  Commerce  or  specifically  ordered  by  proper  authority.  Command- 
ing officers  are  expected  to  assure  thanselves  of  the  contents  of  all  packages  for  the 
sesd  islands  received  on  board  or  taken  ashore  from  their  vessels,  and  will  permit  no 
packages  containing  unauthorlEod  articles  to  leave  the  ship.  They  will  also  forbid 
the  giving  of  alcoholic  liquor  to  natives  who  may  visit  their  ships.  The  agents  will 
take  proper  precaution  against  the  unauthorized  landing  of  liquor  from  merchant  or 
other  privately  owned  vessels  which  may  visit  the  islands  and  against  the  obtainment 
of  liquor  thereon  by  the  natives. 

WiLUAM   C.    ReDFIELD, 

Secretary. 
NATIVES   OP  THE    PRIBILOP   ISLANDS. 

The  native  inhabitants  of  the  Pribilof  Islands  consist  of  the  inter- 
mixture of  Aleuts,  taken  there  in  the  days  of  Russian  control,  with 
peoples  of  Russian  and  other  nationalities.  Few,  if  any,  to-day  are 
of  pure  Aleut  blood.  Socially,  these  people  have  but  little  inter- 
course with  the  outside  world.  A  few  leave  the  islands  from  time  to 
time  to  take  up  their  abode  elsewhere  and  occasionally  a  bride  is  in- 
troduced from  some  other  Alaskan  community.  Some  make  occa- 
sional visits  to  Unalaska.  A  number  of  the  older  children  go  from 
time  to  time  to  the  Salem  Indian  Training  School  at  Chemawa,  Oreg. 

SUPPORT. 

Opportunities  presented  to  the  people  for  making  a  Uving  are  ex- 
tremely limited.  Formerly  their  chief  occupation  was  the  taking  of 
fur-seal  skins,  and  after  the  islands  were  leased  in  1870  this  work 
secured  to  them  a  comfortable  living.  With  the  falling  off  in  the 
take  of  skins  it  became  necessary  for  the  Government  to  make  appro- 
priations for  their  support.  The  present  appropriations  for  the 
Alaska  service  of  the  Bureau  of  Fisheries  provide  funds  for  the  fur- 
nishing of  food,  fuel,  clothing,  and  other  necessities  of  life  for  the 
natives;  provision  is  made  also  for  a  number  of  employees  whose 
services  are  very  largely  taken  up  with  their  care,  namely,  two  phy- 
sicians, three  school-teachers,  and  one  storekeeper.  In  addition  the 
agent  and  caretaker  on  both  St.  Paul  and  St.  George  Islands  gives 
considerable  attention  to  matters  of  a  supervisory  character. 

In  exchange  for  the  supplies  furnished  the  natives  by  the  Govern- 
ment they  are  expected  to  perform  such  services  as  may  be  required. 
The  work  consists  principally  in  taking  and  preserving  seal  and  fox 
skins  and  caring  for  and  maintaining  the  Government  property  on 
the  islands. 

HEALTH. 

The  isolation  of  St.  Paul  and  St.  George  Islands  makes  it  necessary 
for  the  Government  to  employ  a  physician  for  each  island  and  to 
provide  medicine  and  equipment  suitable  for  the  resident  communi- 
ties.   A  special  effort  was  made  to  meet  more  fully  the  needs  of  the 
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physiciaQ  on  St.  Paul  Island  in  respect  to  supplies  in  1915,  and  it  is 
expected  that  a  similar  plan  will  be  followed  for  St.  George  Island  in 
1916. 

St.  Paul  Island. — ^A  report  of  the  physician  for  the  period  from 
January  1,  1915,  to  September  1,  1916,  diows  that  dxmng  this  period 
683  cases  were  treated.  Of  these,  649  recovered,  30  showed  improve- 
ment, and  4  died.  One  death  was  from  chronic  pulmonary  tuber- 
culosis,! from  meningeal  tuberculosis,  and  2  (infants)  from  accidents. 

It  was  felt  that  improved  conditions  involving  r^ular  hours,  out- 
of-doors  work  the  year  roimd,  and  the  employment  of  mind  and  body 
in  useful  activities  were  being  reflected  in  tilie  general  health  of  the 
natives. 

As  evidence  of  improving  health  conditions  on  the  island  the  physi- 
cian records  the  following  interesting  observation: 

Twenty-five  per  cent  of  the  people  on  St.  Paul  have  scrofnloiis  scars,  indicative  of 
tubercular  adenitis.  The  average  age  of  this  number  is  25  years,  while  85  per  cent 
are  above  10  years  of  age.  I  have  had  only  one  case  since  my  arrival  in  July,  1914. 
This  shows  that  living  conditions  are  gradually  getting  better  and  tuberculosis — 
especially  this  form  which,  I  think,  is  usually  primary  to  the  pulmonary  form — ^is 
gradually  disappearing. 

The  island  hospital  was  opened  on  January  1,  1915,  and  down  to 
September  1  five  operations  had  been  performed  there.  All  were 
successful  but  one,  the  unsuccessful  cltse  being  that  of  a  man  from 
the  U.  S.  S.  Prometheus,  who  was  in  a  practically  hopeless  condition 
when  brought  ashore. 

Twice  a  week  during  February,  March,  and  April  instruction  was 
given  native  girls  in  nursing.  They  were  shown  the  organisms  which 
caused  various  diseases  and  taught  the  use  of  antiseptics  and  other 
means  of  prevention  and  cure  of  disease.  They  were  instructed  in 
the  care  of  the  sick;  in  the  value  of  cleanliness,  proper  diet,  bathing, 
fresh  air,  and  sunshine;  how  to  prepare  various  surgical  dressings; 
how  to  use  the  clinical  thermometer  and  to  keep  the  clinical  chart. 
They  were  also  given  an  elementary  course  in  physiology,  anatomy, 
materia  medica,  and  hygiene.  They  were  present  and  assisted  at 
operations  and  showed  a  natmral  ability  for  nursing  not  far  exceeded 
by  trained  nurses  in  the  States.  It  is  believed  that  much  may  be 
expected  of  them  when  given  suitable  opportunities. 

Subsequent  to  the  landing  on  the  island  of  a  party  of  workmen 
from  the  U.  S.  S.  Prometheus  for  making  repairs  and  improvements 
to  the  Navy  radio  station,  certain  observations  were  made  that  are  of 
considerable  interest,  and  the  following  extract  in  regard  thereto  is 
taken  from  the  physician's  report: 

An  interesting  fact,  and  one  that  proves  its  contagiousness,  is  that  the  ordinary 
" cold  "  dies  out  during  the  winter  to  return  on  the  first  ship  reaching  the  island.  On 
July  4, 1915,  the  U.  S.  S.  Frametheus  arrived.    *    *    *    On  July  12  an  epidemic  of 
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influenza  broke  out,  fint  among  the  native  workmeni  reached  its  height  July  It^,  when 
38  people  were  on  the  sick  list,  and  began  to  clear  up  about  July  26.  Very  few  escaped 
the  disease.  There  were  no  deaths  caused  directly  by  this  dbease  and  only  one— a 
case  of  chronic  pulmonary  tuberculosis — caused  indirectly  by  it.  However,  it  brought 
out  quite  a  bit  of  latent  tuberculosis.  *  *  *  What  was  considerod  ae  only  a  ''bad 
cold  "  among  the  robust  men  of  the  Navy  proved  to  be  an  epidemic  of  influenza  in  all 
its  forms,  with  the  usual  complications  and  sequehe,  among  the  native  inhabitants  of 
the  island. 

I  would  suggest  that  all  future  working  parties  not  only  have  a  thorough  physica 
examinatioD  by  the  resident  physician,  but  be  quartered  in  their  own  tents,  a  good 
distance  from  the  village,  and  be  guarded  in  8«di  a  way  that  they  will  be  kept  entirely 
away  from  the  natives  at  all  times. 

The  physician  called  attention  to  tiie  need  of  a  better  water  supply 
for  the  village,  of  larger  and  better  houses,  and  of  many  desirable 
changes  and  improvements  which  would  be  conducive  to  better 
health  conditions. 

St.  George  Island. — ^The  report  of  the  physician  for  the  fiscal  year 
ended  June  30,  1915,  showed  that  the  general  health  of  the  com- 
mimity  had  been  good.  Most  of  the  cases  treated  had  been  of  gastro- 
intestinal and  pulmonary  character.  Monthly  inspections  were  made 
of  the  natives'  houses  and  the  surroundings,  and  the  sources  of  water 
supply  were  also  inspected  from  time  to  time  as  deemed  necessary. 
Sanitary  conditions,  with  the  exception  of  overcrowding  in  the  houses, 
were  satisfactory.  During  this  period  there  were  five  births.  One 
death  occurred,  that  of  an  infant,  from  inanition. 

WATER  SUPPLY. 

Almost  every  ]>erson  who  has  visited  the  Pribilof  Islands  has  spoken 
of  the  inadequate  water  supply.  The  situation  on  St.  Paul  is  much 
less  satisfactory  than  on  St.  Geoi^e  and  will  be  discussed  first. 

St.  Paul  Island. — ^The  present  water  supply  on  St.  Paul  Island  is 
derived  chiefly  from  two  small  wells,  one  about  three-eighths  and  the 
other  about  five-eighths  of  a  mile  from  the  village  near  the  eastern  shore 
of  the  salt  lagoon.  Although  it  is  possible  to  get  along  after  a  fashion 
with  these  arrangements,  other  means  ought  to  be  taken  to  provide  a 
good  supply  of  fresh  water.  The  present  necessity  for  husbanding 
the  supply  of  water  makes  it  almost  impossible  at  times  for  the  natives 
to  keep  themselves  or  their  homes  in  proper  condition.  At  one  of  the 
wells  Uie  Navy  Department  has  installed  a  small  gasoline  engine  and 
pmnp,  which  lifts  water  to  two  20,000-gallon  tanks  on  the  hill  above 
the  village.  These  tanks  were  built  two  or  three  years  ago,  but  last 
winter  was  the  first  time  that  the  service  was  satisfactory.  From 
the  tanks  water  is  piped  to  the  village  and  to  the  radio  station.  The 
tanks  and  pipe  line  belong  to  the  Bureau,  but  the  Navy  Depart- 
ment attends  to  the  matter  of  pimiping,  in  return  for  which  it  has 
the  privilege  of  using  water  needed  at  the  radio  station. 
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Apparently  the  best  and  most  economical  way  of  improving  the 
water  supply  at  St.  Paul  Island  is  to  install  a  concrete  reservoir  of 
approximately  500,000  gallons  capacity  on  Telegraph  Hill  about  a 
inile  from  the  village.  A  reservoir  100  feet  in  diameter  and  8  feet 
deep  would  be  about  of  this  capacity.  Tel^raph  HiU  is  approxi- 
mately 200  feet  high,  and  water  coidd  be  pumped  from  the  ice-house 
pond,  about  300  yards  distant,  into  the  reservoir  and  thence  be  dis- 
tributed to  the  village  through  a  wooden-pipe  Une.  This  pipe-line 
should  be  at  least  5  inches,  preferably  6,  in  diameter  and  would  afford 
a  good  pressure  of  water  in  every  part  of  the  village.  Hydrants 
could  be  placed  at  several  important  centers  and  adequate  fire  pro- 
tection would  thus  be  assured.  For  lifting  water  to  the  proposed 
reservoir  on  Telegraph  Hill,  it  is  believed  thq^t  a  small  gasoline-coigine 
piunping  plant  would  be  most  satisfactory. 

St  Oeorge  Island. — ^Much  less  trouble  with  the  water  supply  has 
been  experienced  on  St.  George  than  on  St.  Paul,  though  it  is  by  no 
means  what  it  ought  to  be.  The  main  supply  is  from  two  wells 
located  about  an  eighth  of  a  mile  from  the  village.  There  is  also  a 
line  of  1^-inch  iron  pipe  extending  to  a  small  fresh-water  lake  about  a 
quarter  of  a  mile  from  the  village.  The  lake  appears  to  be  about  3 
acres  in  extent  and  is  said  to  be  4  feet  deep.  This  pipe-line  is  in  the 
form  of  a  siphon.  It  is  owned  by  the  natives,  having  been  installed 
about  10  years  ago  and  paid  for  by  them.  There  is  no  complaint  as  to 
the  quantity  of  water  that  may  thus  be  obtained,  except  during  the 
winter,  when  the  line  freezes  up,  but  the  quaUty  is  such  that  it  is  not 
suitable  for  drinking.  This  objection  can  undoubtedly  be  overcome 
readily  by  the  installation  of  a  suitable  filter  at  the  intake  at  the 
lake.  The  cost  of  such  a  filter  would  probably  be  only  a  few  hun- 
dred dollars.  The  pipe-line  should  be  extended  to  other  parts  of 
the  village.  It  might  be  well  also  for  the  Government  to  acquire 
ownership  of  the  present  pipe-line,  thus  removing  any  possible  claims 
to  which  the  natives  might  feel  justly  entitled  in  future  manage- 
ment of  the  water-supply  system.  Certain  changes  could  be  made 
without  great  expense  so  that  the  line  woidd  not  freeze  in  the  winter. 

Improvements  to  the  pipe-line  system  as  herein  suggested  appear 
to  constitute  the  chief  step  necessary  to  put  the  water  supply  of  St. 
George  on  a  proper  basis.  It  might  also  be  advisable  to  dig  one  or 
two  additional  wells. 

SCHOOLS. 

The  Bureau  has  during  the  year  made  s]>ecial  efforts  to  improve 
educational  methods  upon  the  islands  and  to  instruct  the  children  and 
also  the  older  people  along  lines  which  will  be  of  practical  use  to  them 
and  thereby  enable  them  to  bring  themselves  into  the  enjoyment 
of  such  comforts,  necessarily  limited  at  the  best,  as  conditions  and 
circumstances  permit.    Efforts  have  been  made  to  introduce  phases 
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of  manual  training.  While  facilities  are  limited  as  compared  with 
those  available  in  the  States,  it  is  hoped  that  the  efforts  put  forth  may 
in  time  bring  results  well  worth  while. 

St.  Paul  Island. — ^The  1914-15  session  on  this  island  was  contimied 
through  May  and  limited  work  was  continued  by  the  junior  teacher 
into  July.    The  1915-16  session  was  begun  in  September. 

The  extended  use  of  English  by  the  adults,  particularly  the  men, 
who  have  foimd  its  use  increasingly  necessary  in  the  performance 
of  their  daily  tasks,  has  had  a  gratifying  effect  upon  the  children,  stim- 
ulating them  to  greater  efforts.  The  pohcy  of  requiring  every  child 
old  enough  and  strong  enough  to  play  about  the  village  streets  to 
attend  school  has  been  adhered  to  strictly.  It  has  not  been  possible, 
however,  to  instruct  the  younger  children  for  more  than  half  a  day 
at  a  time,  owing  to  limited  classroom  facilities.  With  the  parents 
using  English  to  a  greater  extent  than  ever  before,  and  with  the 
encouragement  for  its  extension  in  the  playing  of  games  among  the 
people  generally,  as  at  croquet  and  baseball,  a  desire  to  learn  the 
language  has  been  rapidly  developed  by  the  children. 

Formerly  the  natives  were  inclined  to  be  ashamed  to  speak  English, 
though  proud  of  such  Russian  as  they  might  know.  Not  many  of 
them  really  knew  very  much  of  the  latter  tongue,  but  a  parish  school 
kept  by  the  local  priest,  at  which  the  Russian  language  was  the  prin- 
cipal topic  of  study,  was  attended  by  every  child  in  the  village.  The 
result  was  that  such  mental  effort  as  was  expended  in  language  study 
was  much  more  likely  to  be  devoted  to  Russian  than  to  English. 
This  school  was  abolished  in  the  summer  of  1914,  and  it  has  not  since 
been  reopened. 

The  women  of  the  village,  who  usually  represent  their  families  in 
the  purchase  of  suppUes  at  the  store,  have  been  encouraged  to  write 
their  weekly  orders  in  English. 

The  boy-scout  movement  was  inaugurated  among  the  schoolboys 
in  the  spring  of  1915.  It  was  enthusiastically  taken  up  and  will  be 
extended  and  developed  as  rapidly  as  circumstances  permit.  The 
written  reports  submitted  by  the  older  boys  in  regard  to  their  obser- 
vations on  the  seals,  sea  lions,  foxes,  birds,  and  other  life  of  the  island 
were  corrected  in  the  classroom  by  the  teacher,  then  rewritten  and 
submitted  to  the  agent  to  form  part  of  the  island  records.  The  fact 
that  the  agent  received  these  reports  stimulated  the  boys  to  their 
utmost  efforts  both  in  the  matter  of  closer  and  keener  observations 
and  in  their  composition  and  preparation. 

The  abolition  of  the  use  of  interpreters  by  the  officers  of  the  station 
in  their  relations  with  the  natives,  both  individually  and  collectively, 
has  been  of  great  benefit.  Each  person  now  exerts  every  effort  to 
understand  as  many  Enghsh  words  as  possible,  and  the  extension  of 
the  vocabularies  of  many  of  the  adult  natives  has  been  remarkable. 
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The  hillside  near  the  junior  school  was  terraced  off  in  the  fall  of 
1916  so  as  to  make  a  spacious  yard  wherein  the  children  of  that 
school  are  allowed  to  play,  but  while  so  engaged  they  are  allowed  to 
use  none  but  EngUsh  words.  A  playground  in  the  lower  street  of 
the  village,  where  children  may  play  during  the  day  and  the  men 
secure  recreation  after  working  hours,  was  prepared  with  the  idea  of 
extending  the  use  of  English  along  similar  lines. 

The  preparation  of  leather  made  from  the  throats  or  gullets  of  seals 
formed  part  of  the  instruction  of  the  older  boys,  some  of  whom  be- 
came quite  proficient  in  this  work.  This  leather  is  used  in  the  manu- 
facture of  card  cases,  reticules,  and  other  fancy  articles  which  make 
attractive  souvenirs  of  the  island,  and  are  rapidly  disposed  of  to  the 
occasional  curio  himter  who  visits  the  islands. 

Basket  making  from  grasses  found  on  the  island  was  continued  by 
the  children  of  both  sexes  in  the  senior  school,  but  the  enthusiasm 
with  which  this  work  was  followed  in  1914  was  not  as  pronounced  in 
1915.  There  was,  however,  sufficient  progress  made  by  a  number  of 
the  children  to  warrant  further  endeavors  in  this  direction. 

Manual  training  in  several  lines,  particidarly  carpentry,  black- 
smithing,  tinkering,  masonry,  etc.,  are  highly  desirable  in  the  educa- 
tion of  the  boys,  while  sewing,  nursing,  domestic  science,  etc.,  should 
be  special  studies  to  be  followed  by  the  girls.  It  should  be  borne  in 
mind,  however,  that  manual  training  to  be  of  any  real  value  demands 
competent  instructors,  and  provision  should  be  made  not  only  for 
the  employment  of  such  persons  but  for  their  housing  and  comfort. 
Buildings  and  equipment  for  the  training  school  will  also  need  to  be 
provided. 

It  was  noted  with  much  satisfaction  that  the  boys  who  returned  to 
St.  Paul  from  the  Salem  Indian  Training  School  at  Chemawa,  Oreg., 
in  the  summer  were  very  proud  of  their  ability  to  converse  fluently  in 
English  and  to  read  the  current  magazines  and  papers.  It  was  also 
noticed  that  the  younger  men  and  older  boys  seemed  considerably 
impressed  by  the  very  evident  superiority  of  the  Chemawa  boys,  and 
it  is  beUeved  that  the  best  interests  of  the  islands  will  be  served  by 
encouraging  every  boy  to  go  to  the  training  school  as  soon  as  he  shall 
have  become  eligible.  The  sending  out  each  year  of  the  boys  and 
girls  of  proper  age,  should  result  in  a  steady  return  of  a  more  highly 
trained  class  of  natives  than  is  ever  likely  to  be  produced  on  the 
islands.  It  is  noticeable,  too,  that  the  drills  and  probably  also  the 
more  varied  diet  enjoyed  at  the  Chemawa  school  result  in  a  superior 
physical  development. 

Referring  to  the  yoimgest  pupils,  satisfactory  residts  are  not  to  be 
expected  at  present.  Limited  classroom  facilities  and  lack  of  equip- 
ment are  the  principal  drawbacks.  As  they  grow  older  the  children 
seem  to  take  more  interest  in  the  school  work  and  their  advance- 
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ment  is  then  more  rapid.  A  feature  of  instruction  inaugurated  in 
the  spring  of  1915  was  a  sort  of  civil  catechism.  The  children  were 
asked  to  tell  their  names  and  ages,  the  names  of  their  parents,  the 
names  of  the  various  officials,  what  they  studied  at  school,  and, 
according  to  their  capacity  for  understanding,  facts  concerning  the 
islands  and  the  more  common  physical  surroundings  and  phenomena. 

Possibly  the  school  term  should  be  extended  to  the  end  of  Jime, 
and  during  the  vacation  of  two  months  one  teacher  should  be 
required  to  call  all  school  children  in  the  village  into  the  classroom 
once  each  week.  The  idea  of  this  is  to  keep  them  under  discipline 
and  to  prevent  as  far  as  possible  their  forgetting  many  things  which 
usually  escape  their  minds  during  the  four  months'  vacation. 

St.  Oeorge  Island, — The  1914-16  school  year  opened  Septem- 
ber 26.  As  a  residt  of  the  school  building  having  been  enlarged, 
the  interior  remodeled,  and  other  improvements  made,  a  comfortable 
and  attractive  room  was  available  for  the  school  work.  Regular 
visits  were  made  to  the  school  by  the  physician,  and  matters  of  sanita- 
tion were  given  attention.  The  personal  cleanliness  of  the  children 
and  the  care  given  to  their  teeth  were  carefully  watched.  While  the 
usual  courses  of  primary  and  common  school  studies  were  not  lost 
sight  of,  special  eflfort  was  made  to  so  ground  the  children  in  the  use 
of  the  English  language  that  they  wiU  use  it  in  their  everyday  life 
outside  the  schoolroom,  a  condition  which  does  not  now  obtain. 

Some  of  the  difficulties  encountered  in  the  matter  of  giving  instruc- 
tion to  the  children  are  indicated  by  the  following  extracts  from  a 
report  submitted  by  Mr.  and  Mrs.  George  Haley  for  the  school  term 
ended  May  29,  1915: 

One  of  the  greatest  obstacles  in  the  progress  of  the  pupils  here  is  the  fact  that  they  do 
not  speak  English.  With  one  or  two  exceptions,  English  is  spoken  in  none  of  the 
homes,  so  when  the  child  comes  to  school  at  the  age  of  six  years  his  vocabulary  is 
usually  Umited  to  the  words,  "good-by,"  "yes,"  and  "no."  It  is  not  difficult  for  a 
child  to  acquire  a  working  knowledge  of  a  foreign  tongue  under  the  proper  conditions. 
Many  of  the  children  of  tJie  foreign-bom  citizens  of  the  United  States  hear  only  their 
native  tongue  in  their  homes;  but  when  they  enter  the  pubHc  schools  not  only  the  lan- 
guage of  the  school  but  the  language  of  the  playground  is  English,  and  the  playground 
is  where  the  child  gets  the  greater  part  of  his  practice  in  speaking.  It  is  in  free  con- 
versation that  one  learns  to  think  in  a  foreign  tongue.  Such  children  usually  are 
desirous  of  speaking  English — it  may  be  with  no  higher  motive  than  because  "the 
others  do  "—and  the  parents  encourage  progress  in  English,  feeling  that  whatever  line 
of  work  the  children  follow  after  leaving  school  it  will  be  an  aid  in  their  advancement. 
Here  the  conditions  are  very  different — the  medium  of  communication  of  the  play- 
grotmd  is  Aleut,  so  as  soon  as  the  threshold  of  the  school  building  is  passed  there  is  no 
attempt  to  speak  English .  Then  apparently  the  parents  feel  no  interest  in  their  child- 
ren speaking  English.    It  may  be  that  they  see  no  advantage  in  it. 

The  textbooks  in  use  are  standard  books,  but  they  do  not  always  meet  the  needs  of 
this  school.  The  primary  reading  book  often  lacks  interest  because  it  relates  to  that 
which  has  never  come  into  the  child's  experience;  for  example,  the  child  whom  the 
auth6r  had  in  mind  is  enthusiastic  over  "  the  robin  that  builds  its  nest  in  the  elm  tr^e^^* 
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but  for  the  Pribilof  Iriands  child  this  presents  too  many  new  concepts.  The  same 
obstacle  has  to  be  met  when  the  pupil  onnes  to  the  textbook  in  arithmetic.  The  prob- 
lems do  not  apply  to  the  practical  situations  in  the  pupiFs  daily  life.  Then  in  an 
arithmetical  problem  every  word  is  significant,  but  the  pupil's  knowledge  of  English 
is  insufficient  to  enable  him  to  comprehend  the  conditions  of  the  problem,  so  he  is 
doubly  handicapped. 

From  the  same  report  the  following  extract  is  quoted,  as  being 
illustrative  of  the  particular  methods  of  instruction  employed  and 
suggestive  of  additional  lines  of  instruction  which  might  be  foflowed 
to  advantage: 

Althou^  the  usual  line  of  primary  and  common  school  studies  has  not  been  lost 
flight  of,  a  special  effort  has  been  made  in  the  way  of  English  convocation  and  compo- 
sition. Certain  set  English  sentences  that  are  in  daily  use  in  the  pupil's  concrete 
experience  have  been  used  as  a  drill  and  care  has  been  taken  as  much  as  possible  to 
actually  see  the  nouns  and  act  the  verbs  before  the  sentence  has  been  constructed;  for 
example, ' '  Open  the  box  and  put  the  pencil  in  it . "  The  box  and  the  pencil  are  shown 
the  pupil,  the  names  pronounced  and  repeated,  the  words  '^open"  and  ''put"  are 
acted  by  the  teacher,  then  by  the  pupil.  Finally  the  whole  sentence  is  acted,  spoken, 
written,  and  read.  Objects  familiar  to  the  children  and  animal  and  plant  life  of  the 
island  have  been  made  subjects  of  the  language  lessons  both  for  oral  and  written  work. 

Some  games  have  been  taught  the  children  in  the  hope  that  the  English  words  used 
would  become  common  in  their  undirected  plays.  When  the  weather  permitted,  a 
short  walk  was  a  part  of  the  daily  program  for  the  little  ones,  during  which  time  an 
endeavor  was  always  made  that  the  conversation  should  be  in  English,  thus  names 
of  out-of-door  objects  and  actions  have  been  acquired  without  a  conscious  effort. 
Singing  has  been  taken  up  twice  a  week,  and  since  the  words  have  been  memorized 
the  children's  English  vocabularies  have  been  increased  considerably.  When  one 
sings  in  a  foreign  tongue,  he  unconsciously  acquires  the  correct  pronunciation.  Dinr- 
ing  the  last  of  the  spring  months  nature  lessons  have  been  given,  not  only  that  the  chil- 
dren might  have  some  knowledge  of  animals  and  plants  of  the  island  but  also  as  a  means 
of  cultivating  the  power  of  observation. 

Observing  the  defects  of  the  older  pupils  has  helped  in  learning  the  needs  of  the 
younger  ones.  They  are  very  self-conscious,  having  an  abnormal  fear  of  making  a 
mistake.  They  understand  English  much  better  than  they  can  speak  it;  pupils  who 
have  been  in  school  seven  or  eight  years  frequently  write  a  request  rather  than  to 
speak  it. 

The  employing  of  the  concrete  and  practical  can  not  be  over  emphasized;  i.  e.,  actual 
measiu*ements  of  cloth,  paper,  boards,  and  land  areas.  Many  of  the  pupils  can  glibly 
say  that  9  square  feet  equals  a  square  yard,  but  do  not  know  how  to  find  the  area  of  the 
school  floor  or  even  to  recognize  the  square  yard  marked  out  on  the  floor.  A  set  of 
liquid  and  dry  measiues  is  useful  in  the  schoolroom. 

The  only  reading  that  the  children  have  heard  from  babyhood  until  they  enter  school 
is  the  intoning  of  both  priest  and  parishioners  at  the  Russian  church.  This  monoto- 
nous, nerve-racking  drawl  is  only  with  difficulty  brc^en  down  and  this  is  done  by  con- 
versational methods.  We  must  admit  that  in  reading  the  older  ones  are  almost  beyond 
our  control  to  remedy. 

The  temptation  is  perhaps  to  neglect  the  beginners  in  ^vor  of  the  older  pupils,  but 
in  no  school  would  this  method  be  more  erroneous  than  here. 

The  naiTowtieas  of  the  pupils'  horizon  and  incidentally  that  of  the  parents  could 
be  considerably  enlaqged  by  means  of  a  moving-picture  apparatus.  An  evening's 
entertainment  could  be  arranged  at  the  Native  Library  and  a  descriptive  talk  given. 
Some  pictiu^  of  an  amusing  nature  might  be  presented,  for  the  lives  of  these  people 
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are  very  devoid  of  pleasures,  and  al^  pictures  showing  the  life  of  our  large  cities, 
country  life,  men  actually  at  work  in  our  manufactories,  views  of  our  laige  harbors 
with  their  shipping  from  all  parts  of  the  world,  and  anything  that  would  show  the  many 
resoiurces  and  industries  of  our  great  country. 

Valuable  assistance  was  rendered  by  Mrs.  George  Haley  in  the  way 
of  giving  instruction  to  the  younger  children  and  in  teaching  sewing. 
This  work  was  later  taken  up  by  Mrs.  A.  H.  Proctor,  Mr.  and  Mrs. 
Haley  having  been  assigned  to  St.  Paul  Island  for  the  school  year 
1915-16. 

The  1915-16  school  year  began  the  early  part  of  September.  At 
the  end  of  the  month  there  were  under  the  direction  of  the  senior 
teacher  10  boys  and  14  girls.  The  junior  teacher  also  began  giving 
elementary  instruction  to  23  of  the  younger  children,  ranging  in  age 
from  3  to  6  years. 

Attendance  at  Salem  Indian  Training  School. — From  time  to  time 
some  of  the  children  desire  to  attend  the  Salem  Indian  Training 
School  at  Chemawa,  Oreg.,  and  all  practical  encouragement  is  given 
to  them  by  the  Bureau.  In  1915  Alexai  Emanof,  OuUana  Fratis, 
Agrifina  Fratis,  and  Martha  Fratis  went  to  San  Francisco  on  the 
Bureau^s  supply  ship  and  later  enrolled  at  the  school  at  Chemawa. 

In  the  year  1915  the  following  listed  childr^Q  from  the  Pribilof 
Islands  were  in  attendance  at  this  school: 

Natives  op  thb  Pribhajf  Islands  in  Attendance  at  the  Salem  Indian  Train- 
iNO  School,  Chemawa^  Oreo.,  1915. 


Names. 

Attendanoe  began. 

Remarks. 

George  Lekanof 

August,  1914 

do 

From  St.  George  Island. 
Do. 

CoiulAntiiie  Lestenkof 

John  Hanson. .,-.,-,,.  ^  r  -  -  r 

July,1911 

From  St.  Paul  Island,  returned  there  September, 

1915. 
From  8t  Paul  Island. 

Alexai  Emanof    

October,  1915 

do 

Agrifina  Fratis 

Do. 

Ouliana  Fratis 

do 

Do. 

Martha  Fratis 

do 

Do. 

Nicholas  Orloff 

July,  1911 

Entered  from  St.  Paul  Island,  but  no  longer  a  resi- 
dent of  the  PribUofs. 
Do. 

Alexander  Melovidov 

do 

SAVINGS  ACCOUNTS. 


The  matter  of  transferring  the  funds  in  the  natives*  savings  ac- 
counts to  the  custody  of  the  United  States  Commissioner  of  Fisheries 
as  trustee,  noted  in  the  report  of  the  Alaska  Fisheries  and  Fur  Indus- 
tries in  1914,  was  effected  except  in  respect  to  one  account.  It  is 
expected  that  the  custody  of  this  account  will  be  transferred  in  1916. 
The  fxmds  were  transferred  from  the  Union  Trust  Co.,  of  San  Fran- 
cisco, to  the  Washington  Loan  &  Trust  Co.,  Washington,  D.  C.  The 
following  table  shows  details  in  regard  to  the  accoimt  with  the  latter 
company: 
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Pribilop  Islands  Natives*  Savings  Accounts  in  the  Custody  of  the  Unitbd 
States  Commissioner  op  Fisheries,  as  Trustee,  1915. 


Date  of 
deposit. 

Funds  of— 

Amount 

de- 
posited. 

Date  of 
deposit. 

Funds  of— 

Amount 

de- 
posited. 

1015. 
Mar.  10 

Bogadanof,  Agriflna 

1174.24 

210.00 

143. 10 

21.70 

248.77 

78.10 

46a  80 

78.10 

78.10 

44.30 

271.70 

847.04 

210.07 

54.00 

165.16 

165.16 

151.84 

266.11 

1015. 

Mar.  10 

May  24 

Mar.  10 

May  24 

24 

Mar.  10 

May  24 

Mar.  10 

10 

10 

10 

10 

10 

May  24 

Mar.  10 

10 

Ml                                    

S:                  ::::: 

M(                                        

M.                                       

M                                        

M                                        

0i                                        

Pi                                      

PI                                      

Pi                                       

R(                                      h... 
SI 

St                                        

8\                                        

Zl                                        

Total 

1254.18 

10 
10 

Bourdukofsky,  Apollon 

Bourdukofsky.  Peter 

32.57 
08.08 

10 

Dlakanof,  Auxenia 

32.67 

May  24 
Mar.  10 

'RmAnnf.  'AIaxiu . 

32.57 

Fratls,  Agriflna 

32.57 

10 
May  24 
Mar.  10 

FratisJAlcallna , 

Fratls,  Martha 

32.57 
107. 24 

Fratifl.  Ouliana ,..-.,--  r 

30£i,28 

10 

Galamn,  Febronla 

00.81 

10 

Oalanin.  Mary 

02.60 

10 

Gromof,  Ouliana 

44.03 

May  24 
Mar.  10 

HaiLson,  John -  r  - 

7a  43 

Hopof,  Neklta 

44.02 

10 

Kozlof,  Parascovia 

136.37 

10 

Knikof .  Julia  B 

36.78 

10 

T^AfitATilrof  DimitH 

10 

Lestenkof,  Michael 

5,143.12 

The  funds  are  carried  by  the  bank  as  one  account  and  the  records 
as  to  the  amount  due  each  native  are  kept  by  the  Bureau.  Interest  is 
paid  on  the  account  at  the  rate  of  3  per  cent  per  annum  and  is  credited 
on  the  1st  days  of  January  and  July  of  each  year  for  the  preceding 
periods  of  six  months.  The  interest  is  calculated  upon  the  monthly 
balances,  Which  method,  owing  to  the  inactivity  of  the  account,  se- 
cures virtually  the  same  results  as  if  average  daily  balances  were 
used  as  the  basis  of  computation. 

On  July  1,  1915,  interest  was  credited  to  the  account  in  the  amount 
of  $46.90,  and  through  the  end  of  December,  1916,  withdrawals  had 
been  made  to  the  amount  of  $196.80,  leaving  a  balance  of  $4,993.22. 
On  January  1,  1916,  this  balance  was  increased  to  $5,068.61  by  an 
interest  credit  of  $75.39  for  the  preceding  six  months. 


A  recapitulation  of  the  census  of  native  inhabitants  of  St.  Paul 
Island  as  of  June  30,  1915,  is  as  follows: 

Total  native  population,  June  30,  1914 192 

Births  during  year  ended  June  30,  1915 10 

Departures  during  year  ended  June  30,  1915 2 

Deaths  during  year  ended  June  30,  1915 6 

Dropped  from  census  (married  to  white) 1 

Total  native  population  ,  Jime  30,  1915 193 

A  recapitulation  of  a  similar  census  for  St.  George  Island  follows: 

Total  native  population,  Jime  30,  1914 117 

Arrivals  during  year  ended  June  30,  1915 2 

Births  diuing  year  ended  June  30,  1915 5 

Temporary  departures  during  year  ended  June  30,  1915 2 

Deaths  during  year  ended  June  30,  1915 1 

Total  native  population,  June  30,  1915 121 

From  the  foregoing  it  wiU  be  noted  that  the  total  native  popula- 
tion of  the  Pribilof  Islands  on  Jime  30,  1915,  was  314. 

86497°— 17 22 
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FUR-SEAL  HERD. 
KILUKO  OF  SEALfl. 

The  killing  of  seals  during  the  calendar  year  1916  was  limited,  in 
accordance  with  law,  to  the  number  necessary  to  supply  food  for  the 
natives  of  the  Pribilof  Islands.  The  number  killed  on  St.  Paul  Island 
was  2,666,  and  on  St.  George  Island  1,281,  a  total  of  3,947  for  both 
islands. 

Rmoord  of  Fur  Seals  KtuLVD  on  St.  Paul  Island,  Alabka,  m  tbb  Calendar 

Year  1915. 


Date. 

HsuUng  ground  driven. 

Number. 

Date. 

Hauling  ground  driven. 

Number. 

1915. 
Jan.     2 

SIvutch  (S€a  Lion  Rock) 

Northeast  Point 

137 

1 

1 

1 

87 

1 

199 

1 

1 

1 

1 

65 

«8 

1 

77 

1 

1 

55 

1 

111 

310 

02 

165 

1915. 

Aug.  7 
10 

Oct.  21 
22 
25 
26 

Nov.  2 
3 
9 
11 
18 
15 
16 
19 
2S 

Dec.  3 
3 
21 
22 

Northeast  Point 

1 

ICyg 

Gorbatch  and  Parade  Ground. 
ReeC. 

70 

do 

87 

28 

do 

do 

el 

JcdM    1 

Reef 

Northeast  Point 

1 

2 

Northeast  Point 

Tolstoi  and  Reef   

151 

10 

Reef 

KnrthAoxt  Pnint 

1 

10 

Northeast  Point 

Reef 

120 

16 

do 

Northeast  Point    .  . 

264 

22 

do 

do 

119 

30 

do 

do 

89 

July    2 

Gorbatch  and  Pafade  Ground. 
do 

Reef 

100 

auiy     ^ 

74ipAdn1          .  . 

31 

6 

Northeast  Point 

Northeast  Point  (north  side). . 
Reef. 

64 

14 

Gorbatch  and  Parade  Ground . 
Northeast  Pofait 

120 

14 

Northeast  Point 

87 

21 

do 

T(dst<ri               

45 

24 
27 

SI 

Gorbatch  and  Parade  Ground . 

v. ..do 

87 

Reef 

/ 

Total 

do 

2,686 

Auir.    2 

do 

5 

do 

a  Found  dead  after  drive  of  July  2. 
*  Found  dead  after  drive  of  July  30. 
«  Fotmd  deal  after  drive  of  Oct.  21. 

Record  of  Fur  Seals  Killed  on  St.  George  Island  in  the  Calendar  Year  1915. 


Date. 


1915. 

June  17 

20 

24 

27 

Ju!y    1 

5 

7 

9 

16 

17 

18 

22 

22 

23 

30 

30 


Hauling  ground  driven. 


East  Reef 

Zapadni 

North 

Zapadni 

North 

Staraya  Artel 

East  and  East  Reef. 

North 

Staraya  Artel 

East 

Zapadni 

...^doT. 

Staraya  Artel 

East  and  East  Reef. 

North 

Zapadni 


Number. 


34 

2 

26 

2 

96 

53 

81 

112 

84 

168 

1 

1 

60 

123 


Date. 


1915. 
AU,.    2 

7 
7 

10 
10 

Oct.  20 
27 

Nov.  9 
10 
17 
19 
22 


Hauling  ground  driven. 


North 

Zapadni 

East  Reef.... 

Zapadni 

North 

Zapadni 

North 

Staraya  Artel. 

North 

East 

Staraya  Artel. 

North 

Staraya  Artel 

Total.... 


Number. 


1 

1 
21 

2 
52 

8 
64 
21 
80 
12 
45 
54 


1,281 
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CBNSTTS  Ot  THB  FCTR-ffBAL  HBBD. 

The  policy  of  taking  an  annual  census  of  the  fur-seal  herd  of  the 
Pribilof  Islands,  based  on  actual  count  of  certain  components  of  the 
herds  and  on  estimates  of  others,  was  continued.  The  census  was 
taken  by  G.  Dallas  Hanna,  assisted  by  other  oflBcers  of  the  fur-seal 
service. 

The  following  table  shows  in  condensed  form  the  components  of 
the  herd  in  1912,  1913,  1914,  and  1915,  the  four  years  which  have 
ensued  since  the  cessation  of  pelagic  sealing: 

General  Compambon  of  Rbcbnt  Censuses  op  the  Seal  Hbrd.o 


Class  of  seals. 


1012 


1013 


1014 


lOlS 


Breeding  bulls 

Breeding  cows 

Idle  bulb 

Young  bulls  (chiefly  5-year-olds) 

4-yea9r-(dd>  bachelors 

3-year-ol d  bachelors 

a-year-old  bachelors 

Yearling  bachelors 

2-year-old  cows 

Yearling  cows. 

Pups. 

Total 


1,358 

81,084 

113 

100 

100 

2,000 

n,ooo 

13,000 
11,000 
13.000 
81,084 


1,403 

02,200 

105 

260 

2,000 

10,000 

15,000 

20,000 

15,000 

20,000 

02,260 


1,550 

08,250 

172 

1,658 

0,030 

13,880 

17,422 

23,068 

17,422 

23,067 

03,250 


2,151 
103,527 
673 
11,271 
15,848 
18,282 
23,000 
30,307 
23.000 
30,306 
103,527 


215,738 


268,305 


204,687 


363,872 


a  The  1015  census  is  not  strictly  comparable  to  those  of  previous  years,  diHerent  percentages  of  death 
rate  having  been  assumed. 

The  following  extract  is  from  Mr.  Hanna's  report  on  the  fur-seal 
census  in  1915: 

The  census  of  fur  seals  on  the  Pribilof  Islands  in  Bering  Sea  was  taken  in  1915  in 
the  same  manner  as  in  the  three  preceding  years.  Bulls  in  charge  of  harems,  idle 
bulls,  and  hauling  ground  seals  were  counted  at  the  height  of  the  breeding  season, 
July  17  to  21.  The  pups,  young  of  the  year,  were  counted  between  July  27  and 
August  7. 

The  basic  figures  of  present  census  calculations  must  necessarily  be  the  births  of 
this  and  preceding  years.  By  deducting  frwn  the  number  of  births  the  number 
killed  and  the  number  lost  from  natural  mortality,  those  classes  which  can  not  be  ac- 
curately counted  because  not  all  are  on  land  at  any  one  time,  may  be  estimated  with  a 
fair  degree  of  accuracy.  The  percentage  of  loss  from  natural  mortality  is  an  unknown 
factor  in  the  calculations  and  must  be  chosen  with  due  regard  to  all  conditions  and 
available  data.  During  the  years  when  the  natural  losses  at  sea  were  augmented  by  a 
very  large  and  uncertain  pelagic  catch,  the  percentages  were  estimated  at  50  per  cent 
loss  for  the  first  year,  15  for  the  second,  10  for  the  third,  and  5  per  cent  each  for  the 
fourth  and  fifth  years.  Experience  has  shown  that  even  then,  these  figures  were  very 
conservative.  Since  the  pelagic  catch  has  been  eliminated,  these  percentages  are 
foimd  wholly  inadequate  to  give  a  close  approximation  to  the  actual  numbers  of  the 
seals  in  the  different  categories.  Data  derived  in  1915  show  that  the  loss  while  the 
seals  are  away  from  the  islands  is  nearly  50  per  cent  for  the  first  three  years.  This 
figure  is  accordingly  applied  in  the  estimation  of  numbers  of  bachelors  present  this 
year.  The  lagging  effects  of  pelagic  sealing  on  the  herd  have  prevented  the  obtaining 
of  any  data  previous  to  1915  which  would  warrant  a  change  from  the  old  percentages 
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of  I068.  Thifl  year  more  than  half  of  the  seals  in  the  herd  have  never  been  subjected 
to  pelagic  sealing  and  the  changes  in  many  percentages  are  marked.  In  1916  it  will 
probably  be  possible  to  formulate  laws  on  increase  of  the  hcid,  proportionfl  of  the  dif- 
ferent classes  which  are  ideal  and  desirable,  and  the  number  which  may  be  killed 
from  the  herd  for  their  skins,  which  will  be  effective  as  long  as  natural  conditions 
prevail. 

Pwp».— The  majority  of  the  pups  are  bom  between  June  15  and  July  25.  A  few 
of  them  begin  to  swim  the  first  week  in  August,  and  the  number  increases  rapidly 
thereafter  until  at  the  end  of  the  month  of  August  practically  all  have  taken  to  the 
water,  and  some  move  along  the  shore  from  the  rookery  a  mile  or  more. 

By  the  end  of  September  the  young  have  assumed  the  silvery  gray  pelage  and  go  on 
long  tripe  around  the  islands.  They  become  very  fat  in  September  and  October  and 
many  of  them  then  exceed  the  yearlings  in  weight.  They  leave  the  vicinity  of  the 
islands  in  the  latter  part  of  November  and  early  in  December.  On  January  2,  1915, 
among  approximately  1,000  seals  on  Sea  Lion  Rock,  not  one  was  of  the  young  of  the 
previous  summer. 

Each  year  a  few  albino  pups  are  bom.  Their  eyesight  is  defective  as  a  rule  and 
they  usually  die  at  sea.  Three  were  noted  among  the  pups  bom  in  1915,  one  on  eadi 
of  the  following  rookeries:  Lagoon,  Morjovi,  and  Vostochni.  The  flippers  of  albinos 
are  light  pink  to  chocolate  color,  and  the  fiu*  is  very  light  yellowish  to  tawny.  The  eye- 
lids are  white,  in  some  cases,  and  black  in  others,  but  the  iris  is  usually  pink.  They 
occasionally  grow  to  maturity.  In  1915  three  were  observed.  An  albino  cow  with  a 
black  pup  was  observed  on  Hutchinson  Hill  at  Northeast  Point.  A  5-year-old  albino 
bull  roamed  about  from  one  rookery  to  auother.  A  3-year-old  albino  male  was  killed 
on  St.  George  Island  and  preserved  as  a  specimen  by  A.  H.  Proctor. 

The  pups  on  St.  Paul  Island  were  counted  July  28  to  August  3,  and  on  St.  Geoige 
Island  August  5  to  7 .  Because  of  the  number  of  very  young  pups  and  pregnant  cows  it 
is  not  advisable  to  begin  the  count  before  July  28,  and  because  the  pups  are  taking  to 
the  water  in  considerable  nimibers  after  August  7,  it  is  desirable  to  complete  the  count 
before  the  close  of  that  day.  But  whether  each  rookery  is  coimted  on  the  same  date 
as  in  preceding  years  makes  no  difference  in  the  result  as  it  would  in  the  harem  counts. 

In  making  the  count  the  methods  of  the  1914  investigation  were  followed.  A.  H. 
Proctor  and  George  Haley  assisted  on  St.  George  Island  on  two  days.  Gunner  A.  J. 
Helton,  United  States  Navy,  rendered  valuable  assistance  on  the  Reef  Peninsula  and 
at  the  Northeast  Point  rookeries  on  St.  Paul  Island .  The  same  natives  were  employed, 
as  nearly  as  possible,  from  day  to  day  in  order  to  profit  by  their  experience. 

The  pups  in  each  breeding  mass  were  kept  separate,  corresponding  to  the  masses  of 
harems  as  plotted  on  the  charts  duriug  the  harem  count.  The  average  harem  in  each 
breeding  mass  is  thereby  obtained. 
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Distribution  of  Pups  at  the  Pbibilop  Islands  in  1916. 


Rookery. 

Date  of 
counts. 

Living 
pups. 

Dead 
pups. 

Total 
pups. 

8T.  PAUL  ISLAND. 

Kitovi : 

Aug.    3 
...do 

2,429 
1926 

^^ 
623 

14.506 

4,479 

387 

11,501 
8,548 
5,586 
216 
4,069 
1,544 
1,053 
2,357 

}    20,404 

46 
28 
96 

9 
244 
56 

7 
122 
192 
96 

3 
72 

9 
12 
38 

577 

2,475 

6,978 
632 

Lnlcanin ..... 

Oorbatch 

July  29 
.  .do 

Ardiguen 

Reef 

Aug.    1 
July  28 
July  29 
Aug.    3 

14,750 

Sivutch 

4,535 
394 

Lagoon 

Tofetoi '. 

11,623 

ZftDftdpl ....... 

8,740 

T JJEflA  ZftTMi^ni 

5,682 
219 

ZapadT)1  Kwf 

...do 

Foloviiia 

July  31 
...do 

4,161 

p^o^n^n^ifrfi. ..    ,,,.            ,    .   , 

L553 

Uttle  Pdovlna 

...do 

1,066 

MoTjovi 

July  80 
/..do.... 
\July  31 

2,396 
20,981 

Voetochnl ... 

Total 

86,530 

1,607 

88,137 

Aug.    6 
.do.,... 

8T.  QEOBOB  ISLAND. 

North 

5,622 

4,397 

978 

26 

109 
53 
11 

5,731 

Staraya  Artel 

4,450 
969 

Zapadnl... 

^S^o    » 

South 

26 

Little  East 

^Z  ' 

East  Reef 

1,044 
3,119 

3 

28 

1,047 

EastCUfli 

.do 

8,147 

Total 

15,186 

204 

15,390 

8t.PmiU«¥nd      ... 

86.530 
15,186 

1,607 
204 

88,137 
15,390 

St.  George  Island 

Total,  both  islands 

101,716 

1,811 

108,527 

Percentaqe  of  Increase  or  Decrease  in  the  Number  of  Pups  in  1915  from  1914. 


Rookery. 


Total 
pnp84914. 


Total 
pup6,1915. 


Percentage  of 
increase  (+)  or 
decrease  (-^). 


ST.  PAUL  ISLAND. 

Kitovi 

Lukanln 

Oorbatch 

Ardiguen 

Reef 

Slvutch 

Lagoon 

Tolstoi 

Zapadnl .  .  . 

LltUe  Zawadnl 

Zapadnl  Reef 

Polovina 

Polovhia  Cliffs 

Lictle  Polovina 

Moriovi 

Vostoohnl 

Total 

ST.  OEOBQE  ISLAND. 

North 

Staraya  Artel 

Zapadni 

South 

Little  East 

East  Reef 

East  Cliffs 

Total 

St.  Paullsland 

St.  George  Island 

Total,  both  Islands 


2,119 
1,834 
6,152 

656 
13,559 
4,052 

376 
9,034 
7,625 
4,919 

206 
3,555 
1,449 

927 
2,312 
19,709 


79,383 


5,801 
4,278 
1,022 

26 

581 

2,658 


13,867 

79,383 
13,867 


2,476 

1,954 

6,978 

632 

14,750 

4,535 

394 

11,623 
8,740 
5,682 
219 
4,161 
1,553 
1,065 
2,395 

20,981 


88,137 


5,731 

4,450 

989 

26 


1,047 
3,147 


15,390 

88,137 
15,390 


+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


16.80 

6.54 
18.43 

3.66 

8.78 
11.92 

6.07 
17.00 
14.62 
15.51 

6.31 
17.04 

7.18 
14.88 

3.59 

6.46 


11.03 


8.11 
4.02 
3.23 
+2,500.00 
-  100.00 
+  80.20 
+   18.40 


+ 
+ 


10.96 


+   11.03 
+   10.98 


03,250 


103,527 


11.03 
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The  foregoing  table  is  especially  ioteresting  when  oompaied  with  the  similar  one 
lor  1914.a  In  neither  is  there  any  apparent  regularity  in  the  increases  and  decreases. 
Tliat  the  cows  are  governed  by  no  absolute  law  in  choosing  their  rookeries  seems  cer- 
tain. One  small  rookery  made  a  phenomenal  growth  of  80  per  cent.  Tolstoi,  a  large 
one,  increased  17  per  cent,  while  Vostochni,  the  laigest  rookery  on  the  islands,  in- 
creased only  6.45  per  cent.  These  are  conditions  which  can  not  be  accounted  for  with 
the  infonnation  at  present  available. 

Mortality  of  pups,— The  following  table  shows  the  percentages  of  dead  pups  found 
on  the  rookeries  at  the  time  of  the  count.  Not  over  half  a  hundred  had  recently  died. 
The  majority  had  been  dead  long  enou^  to  be  partly  decomposed  and  gave  evidence 
that  trampling  a&d  crushing  between  bowlders  had  caused  their  death.  The  greatest 
mortality  seems  to  occur  at  the  height  of  the  breeding  season;  that  Lb,  at  the  time  the 
pups  are  being  horn.    Only  a  small  ])ercentage  seemed  to  have  died  a  natural  deaUi. 

Number  Ain>  Distribution  of  Dead  Pups  in  1915. 


Rookwj. 

Total 
pupa. 

Dead 
pupa. 

Peroentageof 
deadT 

1915. 

1914. 

ST.  PArL  ISULND. 

KItovl 

«. 
2,475 

6,978 

632 

14,750 

4,535 

m 

U,623 
8,740 
5682 
219 
4,161 
1553 
1,065 
2,395 

20,961 

46 

28 

96 

9 

244 

56 

7 

122 

192 

96 

3 

72 

9 

12 

38 

577 

L86 
1.43 
1.37 
1.42 
1.65 
1.23 
1.78 
1.05 
2.19 
1.69 
1.37 
L73 
.58 
1.13 
1.58 
2.75 

3.3 

Ijiukanin , 

3.9 

QortMttch 

1.8 

Arditnieii. 

U 

Earf 

L5 

Sivutch 

1.6 

liAfOOO 

.5 

T^toi 

L7 

y^MMMin* 

1.6 

IJfrlATini^i^l .  . .    . 

1.5 

ZapadnlReef 

1.4 

Polovina 

L9 

PolovtoaCUfls 

1.3 

T^tt)4^  Polovlim,  , 

1-8 

Mofjovi 

1.8 

Vostochnl. 

2.5 

Total 

88,137 

1,607 

1.82 

1.0 

ST.  GKOBOB  ISLAND. 
Ndth. 

5,731 
4,450 
989 
26 
1,047 
3,147 

109 
53 
11 

1.90 
L19 
Lll 

2.1 

Btarasra  Artel 

1.4 

Z^tmHi^I 

.7 

sSttthZ:::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::;: 

Bast  Reef 

3 

28 

.28 
.89 

*••■   .8 

F-ftPtClifTs 

tl 

TotaL 

15,390 

204 

1.32 

1.5 

Rt.  T>AQ  ITfil^tVl 

88,137 
15,390 

1,607 
204 

1.82 
1.32 

^      1.9 

St.  Oeorge  Island 

L5 

TnfAl,  hftfh  fRlim^« 

108,527 

1,811 

1.74 

U 



The  percentages  for  1915  when  compared  with  these  for  1914  show  there  was  a  slight 
decrease  in  the  death  rate.  The  1914  percentages  are  inserted  in  the  table  to  make 
comparisons  easy.  Only  on  Vostochni  is  there  a  constant  high  death  rate.  This  in 
doubtless  due,  as  the  1914  investigation  has  indicated,  to  the  proximity  of  enormous 
hauling  grounds.  As  Hutchinson  Hill  fiUs  up  with  breeding  seals  this  loss  lo^y 
decrease. 

No  starving  pups  were  seen,  and  no  evidences  of  Uhcinaria  ravages  were  apparent. 
A  considerable  number  of  pups  with  the  mange  were  seen  on  all  the  rookeries.  ^ 
some  bulls,  cows,  and  bachelors,  had  it  also,  it  may  be  advisable  to  gather  statistics  in 
1916  upon  the  approximate  number  afflicted.    It  did  not  seem  to  affect  the  pup^ 

o  Bureau  of  Fisheries  document  no.  820,  p.  44. 
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adversely.  A  very  Sow  were  entirely  without  ttsir  or  fur,  but  the  affection  in  general 
was  noted  only  as  anall  round  spots.  Some  of  the  older  aeaM  appeared  to  have  been 
clipped  irregularly  all  over  the  body. 

The  number  of  pups  which  met  death  as  a  direct  result  of  the  count  is  shown  as 
follows: 

Location  ^nd  Number  of  Pups  Which  Died  as  Direct  Resuw  of  Count  in  1915. 


Number 
uUed. 

Caose. 

Moctovi 

DrbwninE; 

Vo8tocbi)i.> 

SS«?"* 

"POlOVillft , rr--             , 

Tolstoi.. .V 

North 

gS: 

ZaDfidni  f  St.  Gecree)  .... - 

Total 

17 

On  sunny  days,  when  the  pups  are  driven  out  in  a  long,  thin  line  to  be  counted, 
they  try  to  pile  up,  and  if  they  are  not  quickly  separated  the  lower  ones  of  the  pile 
are  siu^  to  be  smothered.  There  is  one  cert^  way  to  ^M-event  casualties  when  this 
piling  up  occurs,  which  is  to  go  into  the  pile  of  pups  and  scatter  them  in  .every  direc- 
tion .  One  need  have  no  fear  of  injury  from  their  bites  if  he  woars  boots,  and  no  injury 
will  result  to  the  pups  by  beting  trunpled  ^pQn.  In  1915  almosjt  the  entire  count  was 
made  in  hot,  sunny  weather,  and  it  speaks  well  (or  the  ^thfulness  and  attention  of 
the  native  attendants  that  so  few  pups  were  IdUed. 

Breeding  cows. — ^The  female  gives  birth  to  her  firpt  youug  when  three  years  of  age. 
The  evidence  goes  to  show  that  the  period  of  gestation  is  a  few  days  short  of  a  year, 
and  the  3-year-old  cows  are  the  last  of  the  class  to  arrive  on  the  rookeries,  with  the 
exception  of  the  nubiles.  Although  they  were  carefully  looked  for  earlier,  the  ftrst 
branded  3-year-old  cows  were  noted  on  July  17,  on  Kitovi  rpokery.  After  this  they 
were  seen  on  practically  all  rookeries  during  the  remainder  of  the  season. 

The  arrival  of  the  cows  on  the  rookeries  is  not  an  occasion  for  a  general  battle  among 
the  bulls.  Fights  over  cows  occur  after  the  young  are  bom  and  the  cows  come  in 
heat.  Many  of  the  cows  are  then  injured  in  the  Moulders  and  flanks  by  the  bulls, 
and  most  of  the  mortality  among  the  cows  on  land  results  from  such  injuries.  The 
total  niunber  of  deaths  of  cows  on  land  at  present,  however,  is  so  spudl  im9  to  be  almost 
negligible.    The  total  number  of  dead  cows  found  in  1915  was  39. 

After  her  arrival  at  the  rookeries,  if  the  cow  does  not  give  birth  to  her  pup  immedi- 
ately, some  time  is  spent  swimming  up  and  down  in  front  of  the  rookery.  She  will 
then  come  out  very  cautiously,  always  endeavoring  to  escape  to  the  water  when  a 
bull  tries  to  intercept  her.  And  once  she  is  intercepted  ohe  ^>ends  considerable  time 
tr3ring  to  escape  from  one  bull  to  another.  Very  seldom  does  a  bull  go  into  the  water 
after  a  cow.  As  the  water-line  tier  of  bulls  of  a  rookery  intercepts  the  cows  the  rookery 
fills  up  by  those  escaping  to  the  rear.  This  is  exactly  contrary  to  the  maniier  in  which 
the  rookeries  fill  with  bulls.  They  go  around  the  ends  of  the  water-line  row  of  estab- 
lished bulls. 

The  number  of  pups  bom  shows  that  there  were  103,527  breeding  cows  in  1915. 
Excellent  data  r^^arding  the  unknown  loss  at  sea  during  the  first  ihxee  years  may  be 
obtained  from  these  figures.  It  is  now  pretty  well  established  that  the  average  breed- 
ingperiod  of  cows  is  about  10  years.  Several  branded  13-year-old  cows  with  pups  were 
seen  in  1915.  The  loss  to  the  breeding  cows  each  year  should  therefore  be  10  per  cent 
of  the  number  present  the  previous  summer.  Ninety  per  cent  of  the  breeding  cows  of 
1914  should  therefore  be  represented  in  the  figures  103,527.  The  remainder  should 
represent  the  number  of  3-year-old  cows  which  came  upon  the  rookeries  in  1915.    Ten 
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per  cent  deducted  from  the  9^,250  breeding  cows  in  1914  leaves  83,925  for  1915.  This 
deducted  from  the  number  of  breeding  cows  preoent  in  1915  leaves  19,602  as  the  number 
of  3-year-old  cows  in  1915.  That  is,  this  is  the  number  left  of  the  40 ,992  females  bom  in 
1912,  assuming,  of  course,  an  equal  birth  rate.  Very  close  to  60  per  cent  of  those  bom 
have  therefore  survived.  The  best  figures  obtainable  previous  to  this  were  gotten  in 
the  days  of  pelagic  sealing  and  amounted  to  61  per  cent  loss  the  first  thre^  years. 

The  natural  mortality  for  each  year  of  the  first  three  can  not  be  determined  accu- 
rately. But  in  order  to  estimate  the  number  of  seals  in  each  category,  arbitrary  per- 
centages of  loss  must  be  assumed .  A  fter  carefully  considering  the  conditions  involved 
these  have  been  tentatively  placed  at  35  per  cent  loss  the  first  year,  20  per  cent  of  the 
remainder  the  second,  and  4  per  cent  of  the  remainder  the  third,  which  aggregate  50 
per  cent  loss  during  the  first  three  years.  ** 

Harem  hulU  and  idle  hulls, — Harem  bulls  and  younger  bulls,  some  of  the  latter  be- 
coming idle  bulls  later  in  the  season,  are  the  first  seals  of  the  herd  to  appear  at  the 
islands  in  the  spring.  Forty  came  to  Sea  Lion  Rock  on  April  14,  1915.  For  several 
days  after  their  arrival  the  bulls  slept  at  the  water's  edge,  and  not  until  May  2  did 
one  get  into  position  on  Reef  Rookery. 

Not  much  fighting  occurs  until  after  a  considerable  number  of  cows  have  come  into 
heat,  and  then  it  is  more  among  the  idle-bull  class  than  among  the  harem  masters. 
When  an  idle  bull  starts  down  through  a  rookery  a  great  deal  of  commotion  is  caused 
and  the  bulls  near  by  all  start  for  him.  Some  bulls  will  leave  their  own  harem  and  go 
through  five  or  six  others  after  a  young  bull  on  such  occasions,  yet  this  harem  master  is 
unmolested  by  the  masters  of  the  harems  through  which  he  passes.  Battles  to  a  finish 
are  of  common  occurrence,  as  the  evidence  shows,  but  they  are  seldom  witnessed. 
The  injuries  thus  received  sometimes  cause  death.  A  large  number  of  young  bulls 
were  seen  on  the  hauling  grounds  through  the  latter  part  of  the  breeding  season  so 
badly  crippled  they  could  scarcely  travel. 

In  many  ways  the  count  of  harems  is  the  most  important  census  work  which  can  be 
done  on  the  islands.  But  to  be  of  greatest  value,  each  rookery  should  be  counted  on 
exactly  the  same  date  from  year  to  year.  The  dates  established  by  the  1914  investiga- 
tion well  represent  the  height  of  the  breeding  season.  In  1915  this  count  was  made 
between  July  17  and  21 ,  each  rookery  being  counted  on  the  same  date  as  in  1914  with  the 
exception  of  Sea  Lion  Rock,  which  was  one  day  later  owing  to  inclement  weather 
conditions.  The  charts  of  the  rookeries  published  by  the  Coast  and  Geodetic  Survey 
were  taken  in  the  field  and  the  positions  of  the  breeding  masses  and  all  outlying  harems 
were  plotted  as  nearly  exact  as  was  possible  without  instrumental  aid.  By  locating 
the  white  numbered  rocks  and  natural  landmarks  which  are  on  these  charts,  the  lines 
of  breeding  masses  can  be  located  with  a  margin  of  error  of  only  a  few  feet.  The  ground 
which  had  been  hauled  over  by  bachelors  was  likewise  plotted  on  the  same  charts 
during  the  harem  counts. 

On  St.  George  Island  the  breeding  and  hauling  areas  were  not  plotted  until  the  pup 
count,  August  5  to  7.  A.  H.  Proctor  had  recorded  the  number  of  harems  between 
the  White  numbered  rocks  and  other  landmarks  on  July  19  and  20,  and  the  breeding 
area  does  not  change  appreciably  between  the  harem  and  pup  counts.  The  margin 
of  error  of  the  areas  as  plotted  for  St.  George  is  slightly  greater  than  for  St.  Paul,  but  is 
believed  to  be  sufficiently  exact  to  be  of  considerable  value  in  1916  in  showing  rookery 
expansions. 

The  number  of  pups  in  each  breeding  mass  was  also  recorded  separately  during  the 
pup  count  and  from  these  counts  it  is  possible  to  determine  the  average  harem  for 
each  mass.  This  shows  the  variation  on  each  rookery  perhaps  better  than  any  other 
method. 

The  numbered  rocks  are  of  very  great  value  in  making  the  harem  count.  In  large 
breeding  masses  especially,  it  is  impossible  for  the  eye  to  grasp  the  entire  mass  with- 
out a  mark  or  rest  of  some  kind.    It  is  necessary  that  some  of  these  numbers  which 
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are  dim  or  obliterated  be  repainted.  And  it  is  even  more  necessary  that  lines  be  ex- 
tended from  these  numbers  to  the  beach  line  in  the  large  massed  areas.  White  paint 
placed  on  the  tops  of  the  rocks  in  a  line  would  be  sufficient.  On  Reef  Rookery,  for 
instance,  the  numbered  rocks  are  so  far  back  from  the  beach  line  that  the  number  of 
harems  between  two  can  not  be  determined.  In  a  few  places  additional  numbered 
rocks  are  needed.  On  the  southwest  end  of  Gorbatch  the  numbered  rocks  do  not 
extend  tax  enough. 

In  1916  it  will  also  be  necessary  to  build  some  towers.  The  harems  have  spread  over 
some  of  the  only  available  observation  points  on  Reef,  Tolstoi,  and  Zapadni.  With- 
out some  elevated  position  it  is  not  possible  to  count  the  beach  Une  harems  and  those 
that  have  extended  out  over  the  table-land.  On  some  of  the  rookeries  there  is  drift- 
wood, which  may  be  used  to  construct  elevated  stations.  Artificial  divisions  of  the 
rookeries  are  of  great  importance  in  making  the  harem  coimt. 

Habem  and  Idle  Bulls  in  1915. 


Bookery. 

Date. 

Harem 
bulUu 

Idle 
bulls. 

Total. 

n  PAUL  ISLAND. 

Kltmri 

July  17 
...do 

67 

46 

152 

25 

204 

06 

16 

237 

173 

106 

7 

70 

33 

21 

51 

396 

24 

18 
35 

6 
50 
28 

4 

46 
92 
26 

6 
31 
11 

0 
21 
135 

01 

64 

Qorbatch 

...do  ... 

187 

Ardlffiien 

...do 

31 

ReSfr!:... :::::::::::::::::: :.:           :      ;;; 

..  do   . 

353 

Sivutch 

...do 

110 

lAffOOP 

10 

To^i 

283 

ZapftdnJ 

...do 

265 

T.fftl*  ZAP<l<1ni . ,        . , . 

...do 

132 

Zapadni  Keef 

...do 

13 

Po^lV^rfPA 

July  10 
..  do 

101 

poiAvij>ftOiifrs...  

44 

JAXiXm  Polovfnft , .    

...do 

30 

Moijovi 

...do 

72 

Vflrtophnf., ,  ... 

...do.... 

531 

Total 

1,789 

546 

2,335 

July  ao 
...do 

8T.  OSOROB  ISLAND. 

North 

141 
89 
23 
3 

53 
31 
10 

104 

Staraya  Artel 

120 

Zap«4w*-....T..T,.. .  ...  . 

July  19 
...do 

33 

South 

8 

LittleEast 

July  20 
...do 

East  Reef 

30 
76 

18 
15 

48 

FrartOllfffl ,     ,  , 

...do.... 

01 

Total 

362 

127 

489 

8t.  Paul  Island 

1,780 
862 

546 
127 

2,335 
489 

Ptt  Oeorge  Tsiaixd ,      , ,  .      , .  , 

Tnt4il,  hoth  islftP^S 

2,151 

673 

2.824 

The  percentages  of  gain  were  about  what  were  expected  from  the  1914  investigation. 
Only  one  rookery  as  a  whole  lost;  this  was  Little  East  on  St.  (George,  and  it  had  only 
one  harem  to  lose.  When  the  details  of  the  rookeries  are  considered  and  the  counts 
of  each  section  compared  with  the  charts  of  1914  there  is  seen  to  be  a  shrinkage  in  many 
of  the  scattered  harem  sections  of  several  rookeries.  This  shrinkage  is  caused  by  the 
dying  off  of  the  old  rookery  bulls.  It  seems  to  be  a  law  among  the  young  bulls  to  flock 
to  the  massed  areas,  and  consequently  these  made  the  greatest  gains  in  harems.  Only 
when  a  young  bull  is  completely  whipped  does  he  go  away  by  himself.  Then  he  hauls 
out  on  tiie  beach  away  from  all  harem  bulls.  Sometimes  cows  will  come  to  him  there 
and  a  new  rookery  section  is  started.  By  far  more  new  areas  were  started  in  1915  than 
showed  a  shrinkage.  Rookery  area  once  abandoned  by  the  dying  off  of  the  old  bulls 
stands  no  more  chance  of  becoming  occupied  again  than  any  other  suitable  isolated 
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section  of  the  beaches.    A  young  bull  is  much  mere  likely  to  sUrt  a  nev  rookery  than 
he  is  to  repair  to  the  vicinity  of  one  or  two  old  bulls  to  swell  some  scattered  harem 
section. 
The  percentages  of  gains  are  shown  in  the  following  table: 

Percentages  op  Gain  op  Bulls  Over  1914. 


BoQkery. 

Hi 

1914 

Idle  bulls. 

ToUL 

1915 

Gail). 

1914 

1015 

Gain. 

1914 

1915 

Gain. 

ST.  PAUL  151  AND. 
Kitovi 

58 
89 

112 
15 

193 

91 

8 

161 

114 
90 
3 
58 
22 
18 
43 

291 

67 
46 
152 
25 
294 
96 
15 
237 
173 
106 
7 

70 
33 
21 
51 
396 

15.58 
17.96 
35.71 
•6.67 
52.33 
5.40 
87.50 
47.20 
51.75 
17.78 
133.33 
20.69 
50.00 
16.67 
18.60 
36.08 

5 

1 

9 

0 

26 

10 

2 

38 

24 

10 

1 

3 

6 

0 

4 

20 

24 
18 
35 

6 
50 
23 

4 

46 
92 
36 

6 
31 
11 

9 
21 
135 

880.00 
1,700.00 
288. 80 

*i36.*92* 
130.00 
100.00 
21.05 
283.33 

loaoo 
6oaoo 

033..^ 
83.33 

425.06' 
575.00 

40 

121 

15 

219 

101 

10 

109 

138 

100 

4 

61 

28 

18 

47 

311 

91 

64 

187 

31 

353 

119 

19 

283 

265 

132 

13 

ICl 

44 

30 

72 

631 

44.44 

I^ixkiuiiii 

oaoo 

Qorb&tota 

54.54 

Ardimen 

106.67 

Reel 

61.19 

Sivuich 

17.82 

JjBKQOO . ,  .  r^ 

oaoo 

Tomni 

42.21 

Zapadni  

02.08 

IJttleZa^nL 

82.00 

Zapadni  amT 

225.00 

PoSovina 

65.57 

Polovina  CllfTji 

57.14 

T.ittl4^  Polovina. 

66.67 

Morjovi 

68.19 

Vostorhni 

70.74 

Total 

1,316 

1,780 

35.94 

160 

646 

243.30 

1,475 

2,335 

6a  30 

ST.  OEOROB  181  AND. 

Korth      

94 
63 
14 
ol 

1 

14 
67 

141 
80 
23 
3 
0 
30 
76 

6a  00 
41.27 
64.28 

200.00 
bl00.00 

114.28 
33.33 

4 
4 
0 
0 
0 
3 
2 

63 
31 
10 
0 
0 
18 
15 

1,236.00 
675.00 

566.06" 
660.00 

08 

67 

14 

1 

1 

17 
60 

194 
120 
33 
8 
0 
48 
01 

97.96 

Staraya  Altai 

70.10 

Zapa<1iii. 

185.71 

South 

doaoo 

Little  East 

MOO.  00 

Kast  Ree( 

182.35 

East  Cliffs 

64.24 

Total 

244 

362 

48.36 

13 

127 

876.92 

257 

480 

9a27 

St.  Paiil  Island 

1,316 
244 

1,789 
362 

35,94 
48.36 

160 
13 

646 
127 

243.39 
876.02 

1,475 
257 

2,335 

480 

68.30 

St  Oeoree  Island 

9a  27 

Total,  both  Islands 

1,560 

2,151 

37.88 

172 

673 

291. 2S 

1,732 

2,824 

G3.04 

a  South  rookery  had  one  hurem  in  1914.    Bureau  of  Fisheries  document  no.  820,  p.  172. 
6  Loss. 

Tbis  table  is  one  of  the  most  interesting  compiled  from  the  1915  figures.  It  shows 
the  enormous  percentages  of  increase  of  the  idle-bull  class  over  the  percentage  of 
increase  of  the  harem-bull  class  on  the  same  rookery.  The  fact  that  there  was  an  excess 
of  idle  bulls  and  still  the  average  harem  is  large  seems  to  be  the  best  evidence  that  the 
natural  average  harem  is  large.  But  that  the  natural  average  harem  has  not  yet  been 
reached  is  shown  by  the  fact  that,  whereas  harem  bulls  increased  37.88  per  cent, 
breeding  cows  increased  only  11 .02  per  cent.  This  discrepancy  is  partly  offset  by  the 
fact  tliat  pelagic  sealing  was  more  destructive  to  the  females  than  to  the  males.  It 
seems  that  in  a  state  of  nature  the  percentage  of  increase  of  harem  bulls  should  be 
only  slightly  greater  than  the  increase  of  the  breeding  cows.  The  percentage  of  increase 
of  the  males  over  that  of  the  females  should,  however,  increase  gradually,  as  the 
necessity  of  fighting  shortens  the  life  of  the  males. 

The  natural  average  harem — that  is,  the  minimum  average  harem — ^will  undoubt- 
edly be  almost  reached  in  1916,  when  there  will  be  an  enonnous  increase  of  the)dle- 
buU  class.  Then  with  accurate  counts  of  breeding  bulls  and  cows  it  is  believed  that 
definite  data  as  to  increases  and  average  harems  may  be  obtained. 
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Aiiera§e  harem. — The  average  numb^  of  cows  to  each  breeding  bull  will  be  one  of 
the  most  important  factors  in  determining  the  size  of  the  fur-seal  herd  after  it  becomes 
too  large  for  the  |>ups  to  be  accurately  counted.  A  condition  has  probably  never 
existed  when  every  bull  had  the  same  nimiber  of  cows  or  when  the  average  harem  on 
every  rookery  was  the  same.  The  fact  that  scattered  hajrems  are  smaller  than  massed 
harems  is  the  cause  of  this.  In  order  to  ascertain  as  nearly  as  possible  the  proper 
admixture  of  massed  harems  and  scattered  harems  to  give  the  average  harem  of  the 
herd,  the  average  harem  was  determined  in  1915  for  every  breeding  mass. 

The  following  table  shows  the  average  harem  for  the  several  rookeries  and  for  the 
herd  as  a  whole: 

Thb  Avebagb  Hareh  Shown  by  Rookbribs. 


1914. 

1915. 

Rookery. 

Breeding 
cows. 

Harem 
bolls. 

Average 
barem. 

Breeding 
cows. 

Harem 
bulls. 

Average 
harem. 

ST.  PAUL  ISLAND. 

Kitovl 

2,119 
1^884 
6,162 
W 
13,559 

375 
9,934 
7,e26 
4,919 

206 
3,555 
1  449 

927 
2,312 
19,709 

•  68 

39 

112 

15 

193 

.  91 

8 

161 

114 

90 

3 

68 

22 

18 

43 

291 

36.5 
47.0 
54.9 
43.7 
70.3 
44.5 
46.9 
61.7 
66.9 
54.7 
68.7 
61.3 
65.9 
51.5 
53.8 
67.7 

2,475 

1954 

6,978 

'632 

14,760 

4,535 

394 

11,623 
8  740 
5,682 
219 
4,161 
1,553 
1,065 
2,395 

20,981 

07 

46 

152 

25 

294 

96 

15 

237 

173 

106 

7 

70 

S3 

21 

51 

896 

36w9 

Lukantxi 

42.5 

Oorbatch 

45.9 

Ardieuen 

25.8 

SSf!?!?. .       :::::::::::: 

50.2 

Slvutch 

47.3 

LaiEoon 

26.3 

T^tol 

49.0 

ZApfu^nl    ...                                          ,       , , , 

50.5 

Tj£tl«  Z^tmHtiI  .                .                           .      . .  , 

68.6 

Z^TW^lni  Wf 

31.8 

Polovtim 

50.4 

FolO^TIft  r!Iffr^ 

47.1 

T.lttiA  PnlovinA 

50.7 

Morlovi 

46.9 

VoRtofthnI 

68.0 

Total 

79,383 

1,316 

6a3 

88,137 

1,780 

49.27 

ST.  QEOBOB  ISLAND. 

Noth. 

5,301 
4,278 

Loa 

26 

581 

2,058 

94 

63 

14 

1 

1 

14 
57 

56i4 
67.9 
73.0 
LO 
26.0 
41.5 
46.6 

5,731 

4  450 

989 

26 

141 
89 
23 
3 

40.6 

Staraya  Artel 

50.0 

Zapadnl 

43.0 

South 

8.7 

Uttle  East  . 

EastReef 

1,047 
3,147 

30 
76 

34.9 

East  Cliffs 

41.4 

Total 

13,867 

244 

56.8 

15,390 

362 

42.51 

St.  Paul  Island 

79,383 
13,867 

1,316 
244 

60.3 
56.8 

88.137 
15,390 

1,789 
362 

40.27 

St.  George  Island 

42.51 

TntAl,  hnfh  !Rlan4^«s 

93,250 

1,560 

59.8 

103,627 

2,151 

48.13 

The  most  conspicuous  result  shown  by  these  figures  is  the  decrease  of  the  average 
harem  from  59.8  in  1914  to  48.13  in  1915.  From  some  standpoints  this  is  a  condition 
greatly  to  be  desired.  It  is  undoubtedly  approaching  the  point  of  stability.  Another 
year  of  counting  should  determine  the  number  of  idle  bulls  which  are  required  to 
maintain  the  average  harem  at  its  minimum.  After  this  percentage  is  once  deter- 
mined there  need  never  be  apprehension  as  to  the  sufficiency  of  male  life  as  long 
as  this  number  of  idle  bulls  is  present. 

The  following  table  shows  the  proportion  of  idle  bulk  to  harem  bulls  in  1915.  It 
is  believed  that  this  percentage  of  idle  bulls  has  not  yet  brought  about  the  minimum 
average  harem;  that  is,  the  percentage  of  idle  bulls  to  harem  bulls  should  be  some- 
what greater  than  31.28,  the  1915  figure,  in  order  to  reduce  the  number  of  cows  to 
each  bull  to  the  lowest  poasible  number. 
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Peroentaoes  of  Idle  Bulls  to  Hareic  Bulls  in  1914  and  1915. 


Booksry. 

Harem 
bulls, 
1915. 

Idle 
bulls, 
1915. 

Percent- 
age idle 
bulls  to 
barem 
buUs, 
1915. 

Percent- 
age idle 
bulls  to 
harem 

buUs, 

1914. 

ST.  PAUL  IRT.AND. 
Kitovi 

67 

46 

162 

25 

294 

96 

16 

237 

173 

106 

7 

70 

33 

21 

61 

S96 

34 
18 
85 

6 
60 
23 

4 
46 
92 
26 

6 
81 
11 

9 
21 
135 

36.8 
89.1 
23.0 
24.0 
30.0 
23.9 
26.7 
19.4 
53.2 
24.5 
86.7 
44.3 
83.8 
42.9 
41.2 
34.1 

8.6 

3.6 

Gorbatoh 

8.0 

AnIiffiiAn 

^StT...  ;                         .•...-.. 

13.5 

Sivotoh 

10.9 

35.0 

l^itoi. 

33.0 

Zapednl 

31.0 

Little  Zfl^tdDi 

11.1 

ZuMdni  Iteef 

33.8 

PnlnvlnA ,    

5.1 

Polovinaniffs....  ..     .       .        ,... 

37.2 

T/fttlfl  Polovina , 

Morjovl 

9.3 

Vi^^hnl 

6.8 

Total ' 

1,789 

546 

30.52 

13.0 

ST.  OKORGK  ISLAND. 

North 

141 
89 
23 
8 

53 
31 
10 

37.6 
34.8 
43.5 

4.3 

Staraya  Artel 

6.3 

ZuMdnl 

South 

Little  East 

R(|9tR4^f-r 

80 
76 

18 
15 

60.0 
19.7 

31.4 

BaBtSSfs..::: 

8.5 

Total 

862 

127 

86.06 

5.3 

Bt.  Paul  Tfllani 

1,789 
862 

546 
127 

30.52 
35.08 

13.0 

6.3 

Total,  both  islands..    

2,151 

673 

31.28 

11.0 

In  1914  the  percentage  of  idle  bulls  to  harem  bulla  was  11,  and  the  average  harem 
was  59.8.  In  1915  there  is  a  large  increase  in  the  one  and  a  decrease  in  the  other. 
The  percentage  of  idle  bulls  which  is  necessary  to  make  the  average  harem  the  natural 
one  (which  is  the  minimum)  is  unknown.  The  large  increase  in  bulls  in  1916  will 
probably  determine  this.  And  once  it  is  known,  as  stated  before,  there  need  never 
be  apprehension  as  to  the  supply  of  males  so  long  as  the  proportion  of  idle  bulls  to 
harems  is  near  that  figure.  Harems  and  idle  bulls  may  always  be  counted  with  a  fair 
degree  of  accuracy,  even  should  the  herd  become  many  times  lai^er  than  it  is  at 
present.  If  the  proportion  of  idle  bulls  is  sufficient  to  keep  the  average  harem  at  its 
minimnnn,  the  size  of  the  herd  may  be  very  closely  calculated  from  the  coimt  of  those 
two  categories.  Undoubtedly  the  minimum  average  harem  existed  in  1896  and  1897 
and  would  have  remained  at  that  point  regardless  of  any  excess  number  of  idle  bulls 
necessary  to  maintAin  this.  But  the  proportion  of  idle  bulls  and  the  average  harem 
were  not  determined  with  sufficient  exactness  to  become  a  safe  factor  in  formulating  a 
law  of  increase. 

The  average  harem  should  reach  its  tninimnm  and  then  the  number  of  idle  bulls 
may  increase  indefinitely  without  lessening  it .  The  percentage  of  killable  seals  should 
come  out  of  those  males  in  excess  of  the  number  necessary  to  maintAin  the  minimum 
average  harem.  Present  indications  are  that  the  minimum  average  harem  will  not  be 
far  from  40,  and  the  percentage  of  idle  bulls  to  harem  bulb  necessary  to  maintain  this 
will  be  near  50.  Even  if  the  percentage  of  idle  bulls  to  harems  is  as  high  as  100  there 
will  still  be  available  for  killing  over  90  per  cent  of  those  males  which  reach  the  age  of 
3  years.    Because  of  the  impossibility  of  obtaining  as  high  as  90  per  cent  there 
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would  still  be  a  laige  excees  of  idle  bulls  over  those  necessary  to  maintain  the  Tninimum 
average  harem. 

Yearlings. — ^The  yearling  seals  spend  a  very  short  time  on  land.  For  this  reason 
they  were  unknown  as  a  type  for  a  great  many  years.  They  are  the  last  of  the  herd  to 
reach  the  islands  on  the  ncnrthem  migration.  Very  few  reach  St.  Geoige  Island  before 
July  20  and  ahnost  none  reach  St.  Paul  Island  before  August  1.  They  become  abim- 
dant  on  St.  George  by  August  10  and  on  St.  Paul  by  August  20.  The  evidence  is  almost 
conclusive  that  this  is  the  only  category  of  the  seals  which  does  not  arrive  at  both 
islands  almost  simultaneously. 

On  September  10, 1915,  the  entire  stretch  of  Zoltoi  Sands,  St.  Paul  Island,  was  occu- 
pied by  yearlings  and  pups,  the  fu^t  time  for  a  great  many  years.  The  yearlings  are 
not  so  heavy  as  the  largest  pups  at  that  season,  but  are  much  more  agile  and  lithe.  The 
fact  that  the  flippers  outgrow  the  rest  of  the  body  is  one  of  the  most  characteristic  fea- 
tures of  the  yearlings.  Before  leaving  the  islands  in  November  and  December  a  large 
number  of  the  pups  exceed  them  in  weight.  Some  are  heavier  by  20  pounds.  Once 
recc^nized,  the  yearlings  are  rarely  confused  with  the  larger  2-year-olds. 

The  number  of  yearlings  in  the  herd  must  necessarily  be  computed  from  the  number 
of  births  the  previous  year.  The  percentage  to  be  deducted  for  loss  at  sea  is  carefully 
considered  on  page  83.  For  the  first  year  35  per  cent  is  the  best  figure  at  present  avail- 
able. That  50  per  cent,  the  figure  previously  used,  is  too  high  is  shown  by  the  3- 
year-old  cows  coming  on  the  rookeries  in  1915  in  greater  numbers  than  should  have 
been  in  existence  had  this  estimated  percentage  of  loss  been  an  actual  fact.  The  fig- 
ures of  1915  show  that  the  total  loss  throtigh  the  first  three  years  is  only  50  per  cent.  It 
may  not  be  so  great  as  this,  but  appears  lai^  in  1915  because  of  the  lagging  influences 
of  pelagic  sealing.  The  division  of  the  50  per  cent  loss  for  the  first  three  years  between 
the  classes  is  arbitrary  and  must  necessarily  remain  so.  It  is  here  considered  as  35 
per  cent  loss  the  first  year,  20  per  cent  the  second,  and  4  per  cent  the  third  year.  The 
high  percentage  of  loss  the  second  year  is  warranted  by  the  fact  that  when  the  yearlings 
leave  the  islands  in  the  fall  they  are  relatively  in  poor  condition.  The  pups  on  the 
other  hand  are  rolling  fat  and  likewise  many  of  the  2-year-olds.  In  variance  to 
commonly  accepted  opinion,  the  period  of  greatest  hardship  for  the  young  seal  does 
not  appear  to  be  over  until  it  is  well  into  the  second  winter.  Many  of  the  yearlings 
seen  in  1913,  1914,  and  1915  were  very  poor.  They  probably  have  almost  as  hard  a 
time  to  live  as  the  pups  do. 

Applying  the  loss  of  35  per  cent  for  the  first  year  to  the  total  births  of  1914  there 
remain  a  total  of  60,613  male  and  female  yearlings.    Half  of  these  should  be  of  each  sex . 

Two-year-olds. — ^The  2-year-old  seal  is  a  well-known  type.  The  males  come  to  the 
islands  as  a  class  a  few  days  later  than  the  older  seals,  usually  after  the  middle  of  June. 
It  is  a  well-recognized  fact  on  the  islands  that  the  earliest  drives  are  ahnost  devoid  of 
'^little  seals,''  and  contain  a  large  number  of  yoimg  bulls.  The  2-year-old  seals  were 
long  thought  to  be  yearlings  and  are  still  considered  such  by  many  of  the  natives. 
But  their  inability  to  distinguish  between  the  di£Eerent  classes  of  seals  was  well  shown 
in  1915.  The  most  intelligent  of  the  natives  declared  that  some  of  the  branded  3-year- 
old  males  killed  were  2-year-olds  because  they  were  smaller  than  what  they  had 
become  accustomed  to  regard  as  the  3-year-old  type.  They  did  this  in  spite  of  the  fact 
that  they  themselves  put  the  brands  on  those  identical  seals  when  they  were  pups 
in  1912. 

The  2-year-old  males  arrive  at  the  islands  some  two  weeks  earlier  than  the  females. 
The  latter  return  to  land  for  their  fijrst  impregnation  after  most  of  the  pups  are  bom. 

No  known  2-year-olds  were  killed  on  St.  Paul  in  1915.  That  is,  no  seals  were  killed 
which  were  less  in  body  length  than  the  smallest  known  3-year-old  which  was  killed. 
Consequently  no  deductions  are  made  from  the  2-year-old  dass  for  any  killed  in  1915. 
Skin  weights  are  so  absolutely  fallacious  as  a  criterion  in  determining  the  class  to 
which  the  animals  belong  that  they  can  not  even  be  considered.    Thirty-one  per  cent 


Digitized  by 


Google 


94  ALASKA  FISHERIES  AND  FUE  INDUSTRIES  IN  1915. 

of  the  100  known  3-year-old  males  killed  in  1915  had  skhte  weighing  5f  poundu  or  leas. 
This  weight  has  been  the  division  point  of  the  2-year-old  and  3-year-old  classes.  Any 
computations  based  upon  a  premise  involving  such  a  margin  of  error  should  not  be 
seriously  considered.  The  sldn  of  any  seal  weighs  according  to  the  fleshiness  of  the 
animal,  the  sharpness  of  the  skinner's  knife,  the  time  of  day,  the  condition  of  the 
weather,  and  the  personality  of  the  Aleut  who  takes  it  off.  The  ddn  of  a  small  seal 
may  therefore  be  heavy  and  a  large  one  may  be  light. 

The  total  births  in  1913  were  92,269.  Deduct  35  per  cent  for  loss  the  first  year  and 
there  remained  59,975  yearlings  in  1914.  Deduct  20  per  cent  for  loss  the  second 
year  and  there  remain  47,980  2-year-olds  of  both  sexes  in  1915.  Half  of  these  should 
be  males  and  half  females,  or  23,990  of  each  sex. 

Three-year-old  males. — ^This  is  the  class  from  which  skins  are  taken  at  present.  It 
was  formerly  thought  that  the  individuals  of  this  class  were  uniform  in  size  and  skin 
weights,  but  the  figures  obtained  in  1915  show  conclusively  that  there  is  a  great  amount 
of  variation.  Only  16  seals  are  known  to  have  been  killed  from  this  class  in  1914, 
the  branded  2-year-olds.    Consequently  these  only  can  be  deducted. 

The  number  of  the  class  at  the  close  of  the  killing  season,  August  10,  1915,  is  shown 
as  follows:  Deduct  from  81,984,  the  number  of  pups  bom  in  1912,  35  per  cent  for 
loss  the  first  year  and  there  remained  53,290  yearlings  in  1913.  Of  these,  half  should 
be  females,  leaving  26,645  males.  Five  of  these  were  killed  in  1913,  which  leaves 
26,640.  Deduct  20  per  cent  from  this  for  loss  the  second  year  and  there  are  21,312 
2-year-old  males  at  the  beginning  of  the  1914  season.  Sixteen  of  these  were  known 
to  have  been  killed,  leaving  21,296  at  the  close  of  the  1914  season. 

Of  the  21,296  2-year-old  males  at  the  close  of  the  1914  season,  4  per  cent  should 
have  been  the  loss  at  sea.  This  leaves  20,444  3-year-old  males  at  the  beginning  of 
the  1915  season;  1,168  of  these  were  killed  on  St.  Paul  Island  and  994  on  St.  George 
Island  prior  to  August  10,  leaving  18,282  as  the  number  which  still  exist. 

Of  the  26,645  yearling  females  in  1913,  20  per  cent  should  have  been  lost  the  second 
year,  leaving  21,316  2-year-olds  to  be  impregnated  in  1914.  Allowing  4  per  cent  lose 
the  third  year  leaves  20,463  females  which  should  have  gone  into  the  breeding  cov.- 
class  in  1915.  The  number  which  actually  gave  birth  to  pups  in  1915  is  found  by 
deducting  10  per  cent  from  the  93,250  breeding  cows  of  1914  for  loss  due  to  old  age, 
arid  subtracting  the  remainder,  83,925,  from  the  known  number  of  breeding  cows  in 
1915,  103,527,  leaves  19,602,  which  is  so  close  to  the  20,463  that  the  difference  is 
negligible. 

Four-year-old  ?mzZe».— Many  of  the  smaller  ones  of  this  class  intergrade  in  size  with 
the  larger  3-year-olds.  Since  the  animals  were  bom  in  1911  they  have  not  been  sub- 
jected to  pelagic  sealing  and  the  losses  of  35,  20,  and  4  per  cent  should  be  applied  to 
them.  The  loss  at  sea  after  the  third  year  and  up  to  the  twelfth  seems  to  be  so  small 
that  it  is  n^ligible. 

The  births  in  1911  as  determined  by  the  1914  investigation «  were  75,000.  After 
deducting  35  per  cent  loss  for  the  first  year  and  20  per  cent  for  the  second  year,  there 
remained  39,000  2-year-old8  in  1913.  Half  of  these  should  have  been  males  and  half 
females.  The  latter  have  gone  into  the  breeding-cow  class  and  of  the  19,500  males,  4 
per  cent  should  have  been  the  loss  the  third  year,  leaving  18,720  3-yeaiw)ld8  at  the  be- 
ginning of  the  1914  season.  Of  these  1,901  were  killed  on  St.  Paul  Island  and  971 
on  St.  George  Island,  leaving  15,848  as  the  number  of  4-year-old  males  in  the  herd  in 
1915.  It  is  safe  to  assume  that  only  a  negligible  number  of  them  were  killed  as  2-year- 
olds  in  1913  and  as  4-year-olds  in  1915.  It  is  not  possible  to  get  a  close  approximati(m 
to  the  exact  number  from  the  published  skin  weights.  The  1914  investigation  assumed 
a  maximum  skin  weight  of  5i  pounds  for  2-year-olds  and  the  same  for  a  minimum  for 
the  3-year-old8  and  on  this  basis  deducted  515  from  this  class  as  having  been  killed  in 
1913  as  2-year-old8.    Data  obtained  in  1915  show  that  such  a  division  can  not  be  made, 
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therefore  the  515  suppoeed  to  have  been  killed  9a  2-year-olds  in  1913  are  restored  to  the 
3-year-old  class  of  that  year. 

Five-yea3M>ld  males, — ^This  class  was  subjected  to  pelagic  sealing  in  1911.  Therefore 
the  losses  of  50  and  15  per  cent  applied  to  it  for  the  first  two  years  in  the  1914  census 
may  be  allowed  to  stand. 

The  1914  investigation  deducted  541  from  this  class  supposed  to  have  been  killed 
as  2-year-olds  in  1912.  The  basis  of  the  calculation  was  the  skin  weight  which  la  now 
known  to  express  no  age  relation.  As  the  number  of  males  killed  from  the  present 
6-year-old  class  does  not  enter  into  the  computation  of  the  number  of  that  class  it  is 
not  necessary  to  do  anything  further  than  restore  the  nimiber  to  the  present  5-year-old 
class.  But  it  is  necessary  to  deduct  from  this  year's  5-year-old  class  515  seals  killed 
in  1913.  Therefore,  taking  the  figures  of  the  1914  investigation  down  to  1912  we  have 
at  the  close  of  that  year  13,954  2-year-old  males.  Since  no  pelagic  sealing  was  done, 
only  4  per  cent  should  be  deducted  for  mortality  the  third  year.  This  leaves  13,396 
3-year-olds  at  the  beginning  of  the  1913  season;  2,125  were  killed,  leaving  11,271  at  the 
close  of  that  year.  As  the  loss  at  sea  the  two  succeeding  winters  is  unknown  and  can 
not  be  large,  no  deductions  are  made.  Therefore  the  latter  may  be  taken  as  repre- 
senting the  number  of  5-year-old  males  in  the  herd  of  1915.  Other  evidence  goes  to 
show  that  the  actual  number  is,  if  anything,  greater  than  this  figure. 

Bachelor  and  half-hull  counts, — A  simultaneous  count  of  hauling-ground  seals  on  all 
the  rookeries  could  not  be  made  in  1915  as  in  1914  because  of  the  Mortage  of  assistance. 
The  seals  on  the  hauling  grounds  were  counted,  however,  at  the  time  of  the  height-of- 
season  harem  counts.  The  fact  that  these  extended  over  a  period  of  five  days  on^t. 
Paul  Island  and  two  days  on  St.  George  does  not  alter  the  result  appreciably,  because  the 
number  of  seals  on  any  hauling  ground  at  that  season  is  a  comparatively  constant  figure. 

During  the  da3r8  of  commercial  killing  it  was  believed  that  about  one-fifth  of  these 
classes  were  on  land  at  one  time.  The  results  obtained  by  using  this  proportion  as  a 
basis  for  determining  the  number  of  2,  3,  4,  and  5  year  old  males  present  fully  sustain 
the  results  secured  when  computing  these  classes  by  the  method  of  applying  the  per- 
centages of  loss  used  in  1915  to  the  numbers  bom. 

CoHi>LBTS  Census  o*"  Fuk  Seals  in  1915. 

Pups,  as  per  count,  July  27  to  Aug.  7 103, 527 

Breeding  coWB,  3  years  of  age  and  over 103, 527 

Bulls,  in  active  charge  of  harems  as  per  counts,  July  17-21 2, 151 

Idle  bulls,  in  position  for  harem  service  but  without  cows,  as  per  counts,  July 

17-21 673 

Yearlings,  male  and  female: 

Pups  bom  in  1914 93, 250 

Deduction  of  35  per  cent  for  natural  mortality  in  first  year 32, 637 

Yearlings  in  1915 60, 613 

2-year-olds,  male  and  female: 

Pups  bom  in  1913 92,  269 

Deduction  of  35  per  cent  for  natural  mortah^  in  first  year 32, 294 

Yearlings,  both  sexes,  in  1914 59, 975 

Deduction  of  20  per  cent  for  natural  mortality  in  second  year. . .     11, 905 

2-year-olds,  both  sexes,  in  1915 47, 980 

3-year-old  males: 

Pups  bom  in  1912 81, 984 

Deduction  of  35  per  cent  for  natural  mortality  in  first  year 28, 694 

Yearlings,  both  sexes,  in  1913 53, 290 
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S-year-old  malee — Continued. 

Deduction  of  50  per  cent  for  females 26, 645 

Yearling  malee  in  1913 26, 645 

Deduction  of  known  yearlings  killed  in  1913 6 

Yearling  malee  at  close  of  1913 26, 640 

Deduction  of  20  per  cent  for  natural  mortality  in  second  year. .  5, 328 

2-year-old8  at  beginning  of  1914 21, 312 

Deduction  of  known  2-year-old8  killed  in  1914 16 

2-year-old  males  at  end  of  1914 21, 296 

Deduction  of  4  per  cent  for  natural  mortality  in  third  year 852 

S-year-olds  at  beginning  of  1915 20, 444 

Deduction  of  S-year-olds  killed  in  1915 2, 162 

3-year-old  males  at  end  of  1915  killing  season 18, 282 

4-year-old  malee: 

Pups  bom  in  1911 ,  as  per  estimate  of  Osgood,  Preble,  and  Paiker  «  75, 000 

Deduction  of  35  per  cent  for  mortality  in  first  year 26, 250 

Yearlings,  male  and  female,  in  1912 48, 750 

Deduction  of  20  per  cent  for  mortality  in  aeocmd  year 9, 750 

2-year-old8,  both  sexes,  in  1913 39,000 

Deduction  of  50  per  cent  for  females 19, 500 

2-year-old  males  at  b^^inning  of  1913 19, 500 

Deduction  of  4  per  cent  for  mortality  in  third  year 780 

3-year-old  males  at  beginning  of  1914 18, 720 

3-year-old3  killed  in  1914 2, 872 

3-year-old  males  at  close  of  1914,  and  4-year-old  males  in 

1915 15,848 

5-year-old  males: 

2-year-old  males  at  close  of  1912 13, 954 

Deduction  of  4  per  cent  for  mortality  in  third  year 558 

3-year-old  males  at  beginning  of  1913 13, 396 

3-year-old8  killed  in  1913 2, 125 

3-year-old8  at  close  of  1913 11, 271 

No  deductions  for  mortality  in  fourth  and  fifth  years. 

5-year-old  males  in  1915 11, 271 

RecapUulatian: 

Pups 103,527 

Breeding  cows 103, 527 

Harem  bulls .*. 2, 151 

Idle  bulls 673 

Yearlings 60, 613 

2-year-olds 47, 980 

3-year-old  males 18, 282 

4-year-old  males 15, 848 

5-year-old  males 11, 271 

Total,  all  classes 363, 872 

a  Bureeu  of  Fisheries  document  no.  820,  p.  35. 
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BRANDED  SEALS. 

The  branding  of  several  thousand  fur-seal  pups  at  the  Pribilof 
Islands  in  1912  has  been  productive  of  knowledge  not  before  obtain- 
able. In  the  winter  of  1916-16  the  data  which  had  been  obtained 
were  assembled  as  far  as  practicable  and  some  of  the  more  important 
facts  are  deemed  worthy  of  publication. 

The  work  of  branding  the  pups  in  1912  was  undertaken  by  George 
A.  Clark,  acting  under  instructions  from  the  Bureau.  Mr.  Clark 
being  unable  to  complete  the  work,  it  was  continued  by  W.  I.  Lemb- 
key  on  St.  Paul  Island,  and  by  A.  H.  Proctor  on  St.  George  Island. 

The  following  table  gives  certain  details  in  regard  to  pups  branded 
m  1912: 

SuifMARY  OF  Pups  Branded  in  1912. 


Date. 

Island  and  rookery. 

Males. 

Females. 

Sex  not 
recorded. 

TotaL 

1912. 
Aug.  20 

Lukanln 

28 
SU 
407 
202 

10 

18 

254 

328 

172 

9 

46 

Seot.S.    

Oorbatoih. 

565 

8ept.7.!I 

Reef 

735 

Sept.S.    

.  ..  do 

374 

Do 

Kitovi 

19 

Oct.  29  and  30 

Kitovl  and  T/okanin. 

1,006 
483 

483 

Do. 

Reef. 

Total 

058 

781 

1,488 

3,227 

ST.  OKOROE  nLAND. 

North 

Sept.  10 

475 
350 
102 
50 

455 
380 
139 
61 

930 

Sept.  17 

Staraya  Artel 

710 

Ort.9 

North 

241 

Oct.  16 

do. 

120 

Total 

986 

1,015 

2,001 

Total,  both  islands. 

1,944 

1,796 

1,488 

5,238 

The  work  of  branding  pups,  as  carried  on  by  Mr.  Clark  on  St.  Paul 
Island,  was  described  by  him  as  follows: 

The  process  of  branding  is  simple.  The  older  natives  hold  the  small  group  of  pups 
after  it  has  been  surrounded  in  a  loose  fashion,  merely  to  prevent  the  animals  getting 
away.  A  dozen  young  men  in  two  groups  catch  the  pups,  carrying  them  by  the  hind 
flippers,  holding  their  heads  flat  on  the  ground  by  a  grip  on  the  skin  of  the  neck  at 
each  side  while  the  brand  is  being  burnt  in  and  then  carrying  them  out  of  reach. 
The  mark  consists  of  a  T,  the  stem  reaching  down  between  the  eyes,  the  crosspiece 
between  the  ears.  A  space  of  half  an  inch  or  more  is  left  free  between  the  two  bums. 
The  red-hot  iron  bums  through  the  fur  readily,  leaving  a  clear  surface,  a  slight  addi- 
tional pressure  insuring  the  destruction  of  Uie  roots  of  the  fur.  Five  seconds  are 
sufficient  for  each  of  the  two  marks  and  both  can  be  made  with  a  single  iron.  A 
plumber's  gasoline  forge  will  keep  three  irons  in  condition  and  one  operator  could 
theoretically  brand  three  animals  a  minute.  In  practice  about  one  a  minute  is  quick 
work.  There  is  always  delay  in  getting  the  pups  ready.  Moreover,  the  work  is 
heavy,  not  merely  for  the  persons  doing  the  branding  but  for  the  native  holding  the 
animal.  The  48d  pups  branded  this  afternoon  represent  a  maximum  half  day's  work 
for  two  men,  or  approximately  1,000  pups  a  day. 
86497*^—17 23 
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A  number  of  the  branded  seals  wme  observed  in  1913.  In  1914 
they  were  observed  in  large  numbers.  In  1915  they  appeared  in  rach 
numbers  as  to  indicate  a  lower  mortality  in  the  first  three  years  of 
the  fur  seal's  life  than  has  been  ordinarily  assumed. 

In  1913,  3  of  the  branded  seals  were  killed  on  St.  George  Island. 
In  1914,  17  were  killed  on  St.  Paul  Island  and  1  on  St.  George  Island. 
In  1915,  through  August  10,  53  were  killed  on  St.  Paul  Island  and  49 
on  St.  George  Island. 

With  the  exception  of  the  one  2-year-old  taken  on  St.  George  Island 
in  1914  and  one  3-yea^-old,  an  albino,  taken  on  the  same  island  in 
1915,  all  the  skins  taken  from  branded  seals  killed  in  1914  and  in  1915 
through  August  10  were  shipped  to  St.  Louis.  The  1914  St.  George 
skin  is  still  on  that  island,  and  the  albino  skin  was  sent  to  Washington. 

In  December,  1915,  H.  C.  Fassett  and  G.  Dallas  Hanna  were  sent 
to  St.  Louis  to  obtain  certain  data  in  regard  to  these  skins.  Upon 
their  arrival  in  St.  Louis  it  was  found  that  a  cask  containing  40  of 
the  branded  skins  taken  in  1915  on  St.  Paul  Island  had  already  been 
partly  processed  for  the  purpose  of  dyeing  them  and  that  certain  data 
coidd  not  therefore  be  obtained.  Fortunately,  however,  the  skins 
had  been  graded  as  small  pups,  middling  pups,  etc.,  in  accordance 
with  the  regular  trade  classifications,  and  this  grading  is  of  special 
value  in  view  of  the  fact  that  it  was  done  without  any  knowledge  of 
its  desirabiUty  or  importance  and  was  therefore  carried  on  in  an 
entirely  perfunctory  manner  and  on  an  exceptionally  unbiased  basis. 

Hie  following  table  shows  in  concise  form  certain  data  secured  at 
the  Pribilof  Islands  and  at  St.  Louis  in  regard  to  this  subject 
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WilUam  G.Gibbins,  wbo  daasified  die  branded  skins,  has  been  con- 
nected with  the  fur  trade  since  1873.  For  ei^t  years  he  was  with 
C.  W.  Martin,  of  the  Alaska  Factory,  in  London,  and  was  trained  as 
an  nnhairer  of  fur-seal  pelts  under  the  instructian  of  GecHige  Bice,  a 
notable  expert  in  that  work.  In  1882  he  went  with  Mr.  Bice  as 
manager  of  his  skin-dressing  plant  known  as  the  Hudson  Bay  Works, 
Stratfcurd,  London,  where  he  remained  until  September,  1915.  AH 
fur-seal  skins  that  came  into  the  factory  in  direct  shipment  were 
graded  by  Mr.  Gibbins  and  their  quality  reported  upon.  For  many 
years  he  was  called  in  as  an  expert  to  grade  all  the  sealskins  whidi 
were  sold  by  Messrs.  C.  M.  Lampson  &  Co.,  the  well-known  fur  auc- 
tioneers of  London,  and  the  catalogues  were  marked  according  to  his 
judgm^it. 

It  will  be  noted  from  the  table  that  the  classification  of  100  branded 
skins  of  3-year-old  seals  was  as  follows: 

Small  pups 7 

Middling  pups 42 

Laxgepups 42 

Smalls '. S 

Middlings  and  smalls. 1 

Total 100 

Also  that  15  branded  skins  of  2-year-old  seals  graded  as  follows: 

Extra  small  pups 3 

Small  pups S 

Middling  pups 4 

VOXB8. 

The  herds  of  blue  foxes  which  inhabit  St.  Paul  and  St.  George 
Islands  constitute  a  source  of  considerable  revenue  to  the  Grovemment. 
The  supply  of  suitable  food  available  under  natural  conditions  is  only 
sufficient  to  support  herds  of  comparatively  small  numbers.  Were 
an  abundant  supply  of  seal  meat  available  for  food  and  suitable  facili- 
ties for  its  preservation  afforded,  the  size  of  the  fox  herds  could  be 
increased  to  numbers  limited  only  by  the  facilities  and  help  available 
tot  distributing  food  or  by  other  factors  not  now  foreseen.  At  present 
the  refuse  seal  meat  contributes  some  of  the  food  supfdy  to  the  foxes 
on  both  islands.  In  addition  salt  or  dried  fish  or  whale  meat  is  used 
on  St.  QeoTge  Island,  where  feeding  ox)erations  to  maintain  the  existing 
herd  are  more  essential  than  on  St.  Paul  Island.  The  topography  of 
St.  Paul  Island,  affording  as  it  does  longer  stretches  of  beaches  acces- 
^ble  to  the  foxes,  enables  the  animals  to  secure  greater  quantities  of 
food  from  the  sea. 

The  trapping  of  foxes  for  their  pelts  in  the  season  of  1915*16  was 
begun  in  November  on  St.  George  Island  and  early  in  December  on 
St.  Paul  Island.    The  work  on  St.  George  Island  was  discontinued 
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on  December  29,  but  on  St.  Paul  Island  trapping  operations  were  con- 
tinued, with  one  intermission  of  about  two  we^s,  December  13-25, 
imtil  January  6.  The  take  for  the  season  was  reported  as  follows: 
Blue-fox  skinsy  St.  Paul  Island,  211 ;  St.  Geoi^e  Island,  209;  total,  420; 
white-fox  skins,  St.  Paul  Island,  17;  St.  George  Island,  2;  total,  19. 
In  additi(xi,  1  white-fox  skin  was  taken  on  St.  Paul  Island  in  Feb- 
ruary, 1916,  which  may  properly  be  included  with  the  season's  take. 

Takb  op  Fox  Pelts,  St.  Paul  Island,  Season  of  1915-16. 


Districts. 

Blue. 

■ — =- 
White. 

TotaL 

OfBDd 

Male. 

Female. 

lCal«. 

Female. 

Male. 

Female. 

totaL 

Vicinity  of  viUajn 

30 
4 

34 
8 
5 
9 

19 

34 

2 

27 

4 

4 

8 

23 

1 

1 
•  8 

1 
1 
2 
2 

81 
5 

87 
9 
6 

11 

21 

34 
2 

2B 
6 
4 

10 

26 

6S 

Halfway  Point 

7 

Northeast  Point 

1 
2 

66 

North  Shore 

15 

Northwest  Point 

10 

Southwest  Point.... 

2 
2 

21 

Southwest  Bay 

40 

Total,  all  districts 

109 

102 

11 

7 

120 

109 

229 

Total,  both  aeaces 

?li 

m 

29Q 

« Includes  1  pelt  taken  from  dead  fox  found  in  sand  dunes  near  Northeast  Point,  Feb.  21, 1916. 

REINDEER. 

The  reindeer  herds  showed  some  increase  in  numbers,  especially 
on  St.  Paul  Island.  A  census  of  the  two  herds  taken  in  the  latter 
part  of  1915  gave  results  as  follows:  St.  Paul  Island^  27  fawns  and 
65  aged  1  year  and  upward;  St.  George  Island,  18  fawns  and  44  aged 
1  year  and  upward. 

RADIO   SERVICE. 

The  Navy  Department  kept  in  operation  throughout  the  year  the 
radio  stations  on  St.  Paul  and  St.  George  Islands.  These  stations 
have  continued  to  render  invaluable  aid  in  the  way  of  enabling  the 
Bureau  to  keep  in  close  touch  with  affairs  on  the  islands  during  the 
looDtg  winter  season  when  no  other  means  of  communication  are  prac- 
ticable. The  beneficial  effect  upon  the  Government  employees  of 
having  some  means  of  commxmication  with  the  outside  world  in  that 
season  is  well  worthy  of  consideration. 

On  St.  George  Island  a  new  buildmg  was  erected  by  the  Navy 
Department  for  use  as  an  operating  room  and  to  provide  quarters 
for  the  operator.  The  building  was  placed  outside  the  village  and  is 
believed  to  be  far  enough  away  to  insure  its  safety  should  any  fire 
start  in  other  buildings. 

On  St.  Paul  Island  improvements  were  made  to  the  local  station  by 
the  Navy  Department,  and  in  connection  with  the  work  natives  were 
given  employment.    As  a  result  of  their  employment  they  received 
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neariy  $1^400  in  cash.  New  buildings  were  erected,  a  number  of 
large  oil  tanks  were  set  up,  and  a  fence  was  built  around  the  area  occu- 
pied by  the  station.  A  i^w  well  was  dug,  water  from  which  is  now 
used  to  supply  the  Bureau's  tanks  on  Village  !ffill.  During  the  process 
of  the  work  a  number  of  workmen  and  other  employees  of  the  Navy 
Department  were  afforded  quarters  in  the  Bureau's  buildings. 

PATROL  OF  THE  NORTH  PACIFIC  OCEAN  AND  BERING  SBA. 

To  assist  in  the  enforcement  of  the  provisions  of  the  North  Pacific 
Sealing  Convention  of  July  1,  1911,  the  law  makes  it  the  duty  of  the 
President  to  cause  a  guard  or  patrol  to  be  maintained  in  the  waters 
frequented  by  the  seal  herd  or  herds  and  sea  otter,  in  the  protection 
of  which  the  United  States  is  especially  interested,  to  be  composed  ci 
naval  or  other  public  vessels  of  the  United  States  designated  by  him 
for  such  service.  Vessels  of  the  Coast  Guard  exclusively  have  been 
utilized  for  this  work. 

In  February,  1915,  the  President  approved  the  recommendation 
of  the  Secretary  of  the  Treasury  that  the  Coast  Guard  cutters  ifon- 
mn^  and  Un/olga  be  designated  for  the  patrol  work  in  the  season  oi 
1915  and  that  the  Coast  Guard  cutter  Bear^  which  was  to  make  an 
axmual  cruise  to  the  Arctic  Ocean,  and  the  Coast  Guard  cutter 
McOvUochy  which  would  be  cruising  in  Alaskan  waters,  should  enforce 
the  provisions  of  the  convention  and  the  law  at  such  times  as  might 
be  practicable  in  connection  with  their  other  duties.  Owing  to  the 
fact  that  there  had  been  few,  if  any,  attempts  to  carry  on  pelagic 
sealing  in  the  previous  three  seasons,  it  was  felt  that  the  presence 
in  the  prohibited  waters  of  but  one  of  the  two  vessels  assigned  prima- 
rily to  the  patrol  would  be  sufficient. 

The  Uriaiga  left  Port  Townsend  April  20,  arrived  at  Unimak  Pass 
the  29th,  and  continued  on  the  patrol  detail  imtil  July  17  when  she 
was  relieved  by  the  Marming  at  Unalaska.  The  Mcmning  contiaued 
the  patrol  work  irntU  September  12. 

The  Biweau  is  under  obligation  to  the  Coast  Guard  tor  many 
services  rendered  by  its  vessels  in  connection  with  the  work  at  the 
Pribilof  Islands. 

SEALING  PRIVILEGES  ACCORDED  ABORIGINES. 

The  North  Pacific  Sealing  Convention  of  July  7,  1911,  permits 
Indians,  Aleuts,  or  other  aborigines  dwelling  on  the  Pacific  coast  of 
America  north  of  latitude  30°  north  to  carry  on  pelagic  sealing  in 
eanoes  not  transported  by  or  used  in  connection  with  other  vessels, 
and  propeUed  entirely  by  oars,  paddles,  or  sails,  and  manned  by  not 
more  than  five  persons  each,  in  the  way  hitherto  practiced  and  with- 
out the  use  of  firearms;  and  provided  that  such  aborigines  are  not  in 
the  emploj^ent  of  other  persons,  or  under  contract  to  deliver  the 
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skills  to  any  p^son.  The  act  of  CoiigreflB  approved  August  24, 1012, 
giving  effect  to  this  convention,  restricts  this  privilege  to  the  extent 
of  prohibiting  the  killing  of  fur  seals  by  any  person  within  the  3-miIe 
limit  in  waters  of  Alaska.  So  far  as  the  Bureau  is  info^rmed  none  of 
the  natives  of  Alaska  availed  themselves  in  1915  (rf  their  privil^e. 
The  Department  of  the  Interior  advised  that  no  fur  seab  were  taben 
in  the  year  by  Indians  of  reservations  in  the  State  of  Washington. 

DISPOSmON  OF  SKINS  SHIPPED  FROM  PRIBILOF  ISLANDS  IN   1915. 

The  annual  shipment  of  furHseal  skins  and  fox  skins  was  made  in 
September.  The  shipment  consisted  of  3,000  sealskins,  253  blue-fox 
skins,  and  40  white-fox  skins.  The  skins  were  transported  from  the 
Pribilof  Islands  to  Oakland,  CaL,  on  the  Navy  collier  Sa4wn.  From 
that  point  they  were  forwarded  (with  the  exception  of  one  skin, 
trom  an  albino  seal,  which  was  sent  to  Washingtcm)  via  the  Southern 
Pacific  and  Union  Pacific  Railroads  to  Funsten  Bros.  &  Co.,  St* 
Louis,  Mo. 

The  fox  skins  together  with  the  256  blue-fox  skins  and  the  25 
white-fox  skins  shipped  in  1914  were  sold  at  public  auction  on  October 
21,  1915,  by  Funsten  Bros.  &  Co.  After  deducting  2^  p^  cent  dis- 
count aUowed  purchasers,  the  gross  proceeds  from  the  blue  pelts 
were  $57,257.85  and  frcnn  the  white  pelts  $1,556.10.  After  deducting 
broker's  commissions,  $2,352.56,  certain  storage  charges,  $25,  and  ex- 
press charges  on  the  1915  shipment,  $39.56,  a  balance  of  $56,396.83  re- 
mained as  net  proceeds.  The  f rei^t  charges  on  the  fox  skins  shipped 
in  1914,  amounting  to  $1.6.14,  were  included  in  a  voucher  stated  pre- 
vious to  the  sale  and  consequ^itly  this  amount  was  not  deducted 
from  the  gross  proceeds  of  the  sale. 

The  sale  was  successful  from  every  point  of  view  and  imusually 
good  prices  were  obtained  for  a  considerable  number  of  pelts.  Five 
lots,  consisting  of  4  blues  each,  brought  $1,092,  $1,020,  $1,012,  $1,000, 
and  $980,  respectively.  The  prices  obtained  for  the  white-fox  pelts 
ranged  from  a  minimiun  of  $17  to  a  maximum  of  $30  per  pelt. 

The  3,000  commercial  sealskins  shipped  in  1915,  tc^ther  with  the 
2,896  shipped  in  1914,  and  the  400  which  were  included  in  the  1913 
shipment  but  withheld  from  the  sale  in  December  of  that  year,  a 
total  of  6,296,  remained  on  hand  in  the  States  at  the  end  of  the  year, 
December  31,  1915. 

POSTPONEMENT  OF  SALE  OF  SEALSKINS. 

It  was  deemed  that  market  conditions  did  not  warrant  the  sale  of 
any  fur-seal  skins  at  any  time  in  the  year.  Pubho  resolution  no.  65, 
Sixty-third  Congress,  approved  February  24,  1915,  amended  the  act 
of  August  24,  1912,  giving  effect  to  the  North  Pacific  Sealing  ConvezH 
tion  of  July  7,  1911,  in  that  it  made  discretionary  with  the  Se<aretary 
of  Commerce  as  to  when  the  fur-seal  skins  taken  on  the  Pribilof 
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Islands  and  then  in  the  possession  of  the  €k>yemment  should  be 
sold.  This  resolution  did  not  apply,  of  course,  to  skins  taken  after 
February  24,  1915.  To  meet  the  condition  which  arose  in  respect  to 
skins  taken  after  that  date  in  such  manner  as  to  permit  the  depart- 
ment to  sell  them  most  advanUgeoiffilj  for  the  Crovemment,  the  fol- 
lowing resolution  passed  both  Houses  of  Congress  and  was  approved 
June  22,  1916: 

70INT  RBSOLUTION  Authorising  the  Secretary  of  Commeroe  to  sell  skins  taken  fkt>m  tor  seals  killed 
on  the  FifbOof  Uaadfl  for  food  pwpoees. 

Me9oU>ed  hp  the  Senate  and  .Soum  of  RepresentaUvee  cfthe  United  Statu  cf  Amerioa.  in 
Cbn^rcM  oamMed^  That  the  Secretary  of  Commerce  be,  and  he  is  hereby,  authorued 
to  sell  aU  skins  taken  from  seals  killed  on  the  Piibilof  Islands  for  food  purposes  under 
section  eleven  of  the  act  of  August  twenty-fourth,  nineteen  hundred  and  twelve,  in 
such  market  at  such  times  and  in  such  manner  as  he  may  deem  most  advantageous, 
and  the  proceeds  of  such  sale  or  sales  shall  be  paid  into  the  Treasury  of  the  tJnited 
States. 

DRBSSmO  AND  DTBIM O  OF  FUiUSBAL  SKINS. 

The  first  sale  of  Government  fur-seal  and  fox  skins  in  this  country 
was  held  at  St.  Louis,  Mo.,  on  December  16,  1913.  Previously  the 
skins  shipped  from  Uie  Pribilof  Islands  by  Uie  Government  had  been 
sold  in  London. 

Li  1915  the  Department  of  Commerce  entered  into  a  contract  with 
Funsten  Bros.  &  Co.,  of  St.  Louis,  Mo.,  for  the  sale  by  auction  of  the 
Government  take  of  fur-seal  and  fox  skins  for  a  term  of  years  whi^  con- 
templated that  there  should  be  established  promptly  in  this  country 
the  best-known  process  of  dressing  and  dyeing  sealskins.  The  estab- 
lishment of  an  industry  of  this  character  in  this  country  is  not  only 
desirable  in  itself  but  it  will  also  place  the  market  for  sealskins  here 
upon  a  firmer  basis.  The  actual  treatment  of  raw  sealskins  was 
begun  at  St.  Louis  in  December,  1915,  and  results  subsequently 
obtained  indicate  beyond  doubt  that  the  finished  product  will  be 
equal,  if  not  superior,  to  any  which  has  been  produced  elsewhere. 
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FIELD  WORK. 

Field  work  was  carried  on  continuously  throughout  the  year  and  as 
much  of  the  territory  was  included  within  the  scope  of  operations  as 
was  possible.  The  appropriations  available  for  the  year  provided 
for  seven  wardens.  While  the  primary  duties  of  these  waniens  are 
to  enforce  the  law  and  regulations  for  the  protection  of  the  fur- 
bearing  animals  and  to  secure  information  in  r^ard  to  these  animals, 
it  has  been  found  highly  advisable  to  utilize  the  services  of  some  of 
them  from  time  to  time  in  connection  with  matters  pertaining  to  the 
fisheries.  On  the  other  hand,  some  attention  has  been,  given  to  the 
fur-bearing  animals  by  employees  who  are  primarily  concerned  with 
the  fisheries. 

One  special  warden,  with  headquarters  at  Chicken,  was  employed 
throughout  the  year  at  the  nominal  salary  of  $10  per  month. 

The  wardens  employed  were  Harry  J.  Christoffers,  Ernest  P.  Wal- 
ker, James  H.  Lyman,  Fred  H.  Gray,  Calvin  F.  Townsend,  WilUam 
P.  Hemenway,  Reg^ald  F.  Irwin,  Harry  H.  Brown,  Shirley  A.  Baker, 
and  Christian  L.  Larson,  special  warden. 

An  unfortunate  event  was  the  disappearance  of  a  party  of  three 
persons  engaged  in  patrol  work  in  southeast  Alaska.  Warden  Irwin 
left  Ketchikan  October  9,  1915,  on  the  hired  launch  Frances  R. 
With  him  were  Charles  A.  Clark,  the  master  of  the  launch,  and  Mike 
De  Costa,  a  cook.  As  the  men  did  not  return  to  Ketchikan  within  a 
reasonable  time,  a  search  was  instituted,  llie  launch  was  found 
wrecked  in  the  Chickamin  River,  but  the  indications  were  that  the 
mishap  to  the  laimch  was  a  sequel  to  some  accident  to  members  of 
the  party.  The  search  for  the  missing  persons  was  most  thorough. 
It  was  participated  in  by  officers  and  employees  of  the  Government 
and  by  private  citizens,  and  several  vessels,  pubUc  and  private,  were 
utilized.  No  satisfactory  explanation  has  been  made  as  to  the  fate 
of  the  men. 

REGULATIONS. 

In  the  early  part  of  the  year  it  was  deemed  advisable  to  revise 
the  regulations  for  the  protection  of  the  fur-bearing  animals.  The 
new  r^ulations  were  published  in  Department  Circular  No.  246, 
third  edition,  dated  May  24,  1915. 

In  revising  the  regulations  no  change  was  made  in  the  seasons  for 
the  killing  of  fur-bearing  animals.  The  killing  after  July  1,  1915,  of 
108 
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any  fur-bearing  animal  in  Alaska  by  means  of  the  trap  or  device 
known  as  the  ^'klips''  or  by  means  of  any  steel  bear  trap  or  any  other 
trap  with  jaws  haring  a  spread  exceeding  eight  inches  was  prohib- 
ited. No  attempt  was  made  to  prohibit  the  shipping  of  lire  fur- 
bearing  animals  from  Alaska.  Hie  poUcy  of  requiring  p^fsons  who 
desired  to  engage  in  tiie  business  of  breeding  and  rearing  fur-bearing 
animals  to  secure  licenses  authorizing  them  to  do  so  was  discon- 
tinnedy  but  permission  to  kill  fur-bearing  animals  bom  and  reared 
upon  fur  farms  was  made  contingent  upon  compUance  with  certain 
requirements.  While  the  taking  in  the  close  seasons  of  wild  animals 
for  use  as  breeding  stock  on  fur  farms  was  not  restricted,  the  killing 
at  any  future  time  of  animals  so  taken  was  forbidden. 

Some  hesitation  was  felt  in  the  matter  of  removing  all  restric- 
tions upoa  the  shipping  of  Uve  animals  from  the  Territory.  This 
was  due  in  large  measure  to  the  demand  in  previous  years  for  permits 
authorizing  the  shipments  of  foxes.  But  since  ^e  law  did  not 
expressly  authorize  the  department  to  prohibit  the  shipment  of  live 
animals  and  since.it  was  felt  that  the  desire  for  Alaskan  foxes  for  use 
on  fox  farms  in  eastern  North  America  and  elsewhere  had  passed  its 
maximum,  the  policy  of  requiring  permits  for  shipments  was  discon- 
tinued. In  order  to  determine  the  amount  of  such  shipments  the 
collector  of  customs  at  Juneau  was  asked  to  keep  a  record  of  all  ship- 
ments of  the  character  in  question.  It  developed  that  in  ihe  calendar 
year  1915  live  fur-bearing  animals  were  shipped  from  the  Territory 
of  Alaska  as  follows:  58  foxes,  34  minks,  and  1  black  bear.  From 
another  source  it  has  been  learned  that  foxes  have  been  imported 
into  Alaska,  three  pairs  of  silver  gray  foxes  having  been  brought,  pre- 
sumably in  1915,  from  Edmonton,  Alberta,  for  a  ranch  at  Tolovana. 
It  would  seem  that  the  absence  of  restrictions  upon  the  exporting  of 
live  fur-bearing  animals  from  Alaska  had  during  the  year  no  material 
adverse  effects  upon  the  natural  supply  of  the  wild  stock. 

The  Bureau  is  not,  however,  assured  that  the  demand  for  Alaskan 
foxes  for  outside  use  will  not  in  the  future  reach  such  proportions  as 
to  affect  unfavorably  the  fur  industry  of  Alaska,  and  there  should 
be  legislation  which  will  provide  adequate  authority  to  forestall 
such  a  contingency.  It  is  not  the  number  of  live  foxes  shipped  from 
Alaska  which  measures  the  injury  to  the  resources  of  the  Territory, 
for  under  proper  conditions  the  exporting  of  live  foxes  is  no  more 
harmful  than  the  killing  of  an  equal  number  for  their  pelts.  The  real 
trouble  is  that  the  taking  alive  of  each  wild  fox,  when  proper  regula- 
tion of  methods  employed  does  not  exist,  means  on  the  average  the 
destruction  of  several  other  foxes. 

In  the  fall  of  1915  it  became  apparent  that  the  decrease  in  the  num- 
ber of  martens  demanded  a  rescinding  of  the  annual  open  season 
extending  from  November  16  to  March  14.    It  was  decided  to  place 
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no  restrictions  upon  the  op&a  seasim  of  1915-16,  but  to  provide  ihaA 
<m  and  aft^  March  14, 1916,  the  killing  of  martens  should  be  proldl)- 
ited  until  November  15,  1921.  The  formal  reguli^on  was  promul- 
gated early  in  1916,  in  time  to  peimit  tn4>peni  throuf^nt  Alaaka  to 
inf (Hin  themselves  in  regard  thereto  b^ore  making  prepaimtioiis  for 
the  trapping  seascm  of  1916-17.  An  examination  of  the  table  show- 
ing the  statistics  of  minor  furs  shipped  from  Alaska  (p.  139)  will  show 
the  marked  annual  diminution  year  by  year  in  the  number  of  marten 
pelts  shipped. 

SEIZURES  AHD  PROSECUTIONS. 

One  unprime  red-fox  pelt  was  seized  in  the  latter  part  of  the  year 
from  Frank  Carroll;  a  resident  of  Copper  Center,  who  had  acquired  it 
from  a  native. 

On  November  29, 1915,  Assistant  Agent  Ball  swore  out  three  com- 
plaints against  Paul  Wolkoff,  of  Kodiak,  charging  him  with  the  un- 
lawful killing  of  two  land  otters  and  one  silver  gray  fox.  The  defen- 
dant was  tried  and  convicted  on  December  1  for  the  unlawful  killing 
of  a  land  otter  and  was  sentenced  to  serve  60  days  in  jail  and  imtU 
the  costs  of  the  prosecution,  amoimting  to  1123,  were  paid.  On  the 
motion  of  Mr.  Ball  the  other  cases  against  the  defendant  were  dis- 
missed. One  silver-gray  fox  skin  and  three  land-otter  skins  were 
taken  from  him  as  being  unprime. 

In  the  latter  part  of  the  year  separate  complaints  were  filed  before 
the  United  States  commissioner  at  Kodiak  charging  Andrea  Yaka- 
shoff  with  having  unlawfully  killed  five  foxes.  The  evidence  was 
identical  in  respect  to  each  of  the  five  complaints.  The  defendant 
was  tried  December  2,  1915.  A  verdict  of  not  guilty  was  foxmd  on 
the  first  charge  and  the  others  were  then  dismissed.  The  five  skins 
involved,  all  of  which  were  unprime,  were  seized  and  retained. 

In  December  Ole  Espland  was  arraigned  before  the  United  States 
commissioner's  court  at  Copper  Center  charged  with  the  unlawful  kill- 
ing of  six  cross  foxes.  The  defendant  pleaded  guilty  and  sought  clem- 
ency on  the  ground  that  he  did  not  know  the  terms  of  the  law  and 
had  no  way  of  learning  them  except  by  hearsay.  In  view  of  what 
were  considered  extenuating  circumstances  a  fine  of  but  $1  was 
imposed.  In  this  case  the  foxes  while  killed  in  the  open  season  had 
been  captured  in  the  close  season,  the  killing  being  in  violation  of  the 
regulation  which  provided  that  fur-bearing  animals  captured  in  the 
close  season  should  not  be  killed  at  any  time. 

On  December  21, 1915,  Charles  Petersen,  of  Earluk,  was  arraigned 
at  Kodiak  charged  with  the  unlawful  killing  of  foxes.  The  defendant 
pleaded  not  guilty  and  asked  for  a  jury  trial.  The  jury  returned  A 
verdict  of  guilty  and  a  jail  sentence  of  four  months  was  imposed. 
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On  December  22>  1915,  Peter  Kewan,  at  Eodiak,  charged  with 
kilUng  foxes  by  means  of  klipses,  waived  his  right  to  trial  by  jury, 
aad  the  evidence  against  him  being  conchisive  he  was  sentenced  to 
three  months  in  jail. 

The  illegal  killing  of  a  land  otter  and  a  beaver  was  made  the  sub- 
ject of  a  prosecution  at  Eagle,  with  the  result  that  two  persons  were 
fined  S25  each.  As  agents  of  the  Bureau  were  not  coneaned  with  the 
case  details  were  not  obtained. 

FOX  FARMING. 

Fox  farming  is  receiving  attention  in  various  parts  of  Alaska  and  is 
concerned  with  the  blue  fox  and  the  various  color  phases  of  the  red 
fox.  The  rearing  of  blue  foxes  is  confined  chiefly  to  the  coastal 
islands,  where  the  animals  may  have  considerable  Uberty.  It  is  un- 
derstood that  attempts  to  breed  blue  foxes  witibiin  limited  inclosures 
in  Alaska  have  been  generally  unsuccessful  if  not  altogether  so.^ 
On  the  mainland  of  Alaska  attention  is  given  to  the  dioicer  color 
phases  of  the  red  fox.  Both  species  are  utilized  in  the  Kodiak- 
Afognak  r^on. 

In  reference  to  the  color  phases  of  the  red  fox  the  following  extract 
is  taken  from  a  pamphlet  prepared  by  Dr.  Ned  Dearborn,  of  the 
Bureau  of  Biological  Survey,  Department  of  Agriculture  (Bulletin  301 ), 
on  silver-fox  fanning  in  eastern  North  America. 

The  name  "silver  fox/'  as  commonly  used  by  fumers,  includes  the  dark  phases  of 
the  ordinary  red  fox  (genus  Vulpes),  variously  called  silver,  silver  gray,  silver  black, 
or  black.  It  should  not  be  confused  with  the  gray,  or  tree,  fox  (genus  Urocyon)  of  the 
United  States,  the  fur  of  which  is  of  comparatively  little  value.  The  color  of  the  red 
fox  of  the  northeastern  States  and  of  its  allies  of  the  colder  parts  of  North  America 
varies  from  red  to  black,  and  these  extremes,  with  their  gradations,  form  four  more 
or  less  distinct  phases,  known  respectively  as  red,  cross  (or  patch),  silver,  and  black. 
In  the  red  phase  the  fur  is  entirely  rich  fulvous,  except  for  restricted  black  markings 
on  the  feet  and  ears,  a  white  area  at  the  end  of  the  tail,  and  certain  white-tipped  hairs 
on  the  back  and  rump.  Grading  into  the  next  phase  the  black  increases  in  extent 
until,  in  the  typical  cross  fox,  the  black  predominates  on  the  feet,  1^;8,  and  underparts, 
while  fulvous  overlaying  black  covers  most  of  the  head,  shoulders,  and  back.  A 
gradual  increase  of  the  black  and  elimination  of  the  fulvous,  or  its  replacement  by 
white,  results  in  the  next  phase,  the  silver  (or  silver  gray)  fox,  in  which  the  entire 
pelage  is  dark  at  the  base  and  heavily  or  lightly  overlaid  with  gra3riBh  white.  The 
color  of  silver  foxes  varies  from  grizzly  to  pure  black,  except  for  a  few  white-tipped 
hairs  on  the  back  and  rump.  Finally,  in  the  black  phase,  the  white  is  absent  hrom  all 
parts  except  the  tip  of  the  tail,  which  is  white  in  all  four  phases.  The  red  phase  is 
much  more  abundant  than  the  others,  but  all  fova  interbreed  freely,  and  wherever 
one  occiuB  occasional  examples  of  the  others  may  be  expected.  In  general  the  cross 
fox  is  fairly  common,  the  silver  gray  scarce,  and  the  pure  black  very  rare. 

a  Id  tUsoonnactloiiit  may  be  stated  tliat  tbesapcrlntcodent  of  the  National  Zoological  Pai^,  Waahing- 
toQ,  D.  C. ,  has  advised  that  some  young  bhie  foxes  were  reoeiTed  by  the  park  In  November,  1899,  as  a  loan 
Dram  the  Semldi  Propagating  Co.  It  was  onderstood  that  the  foxes  were  shipped  from  the  Semldl  Islands, 
JUasioi.  Young  were  bom  each  year  firom  1901  to  1906.  8eTeraIlitterswererai9ed,btit  many  of  the  animals 
died  irtiile  quite  young  from  nncinarf aata,  enteritis,  nephritic,  apd  an«nia.  'Quce  w«»  also  some  losses 
from  accidents  and  other  causes. 
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It  will  readily  be  seen  that  a  fox  exhibiting  one  of  these  phases 
might  be  diflPerently  classified  by  different  persons,  and  it  should  be 
borne  in  mind  that  the  classifications  of  animab  in  this  report  have 
been  furnished  by  various  persons. 

The  Bureau  regrets  that  many  people  have  gone  into  the  business 
of  fox  farming  without  much  knowledge  of  its  requirements,  no 
faciUties  for  caring  for  their  stock,  and  apparraitly  with  no  serious 
intention  to  pursue  the  business  to  any  end.  Dry-goods  boxes, 
chicken  pens,  and  old  cabins  do  not  make  suitable  retaining  pens  or 
breeding  inclosures.  The  lack  of  a  proper  supply  of  water  and  the 
use  of  improper  food  further  insure  failure.  A  fox  corral  in  the 
eastern  part  of  the  Territory,  which  was  visited  by  a  warden,  con- 
sisted of  an  inclosure,  20  feet  by  35  feet,  made  from  logs  set  on  end. 
No  shelter  of  any  kind  was  provided  for  the  seven  foxes  on  hand. 
The  only  seclusion  which  the  foxes  had  was  the  holes  which  they 
themselves  dug.  No  utensils  for  holding  food  or  water  were  visible. 
Dried  whitefish  was  the  sole  food  supplied.  The  warden  noticed 
that  one  fox  was  tied,  asked  for  the  reason,  and  was  informed  that  it 
was  sick.  It  is  difficult  to  see  how  the  owner,  if  he  had  any  sincere 
intention  of  engaging  in  fox  farming,  could  expect  any  degree  of 
success.  In  some  instances  it  is  realized  that  a  pretense  of  fox 
fanning  is  made  for  the  purpose  of  concealing  ill^timate  operations 
which  could  not  well  be  carried  on  otherwise. 

KODIAK-AFOONAK   REGION. 
KODIAK  FOX  FARM 

In  1914  the  Kodiak  Fox  Farm,  a  copartnership,  was  organized  at 
Kodiak  for  the  purpose  of  propagating  foxes.  It  was  realized  that 
fox  farming  in  Alaska  was  largely  undeveloped,  and  the  organizers 
were  fully  prepared  to  conduct  such  experiments  in  the  way  of 
breeding,  feeding,  and  caring  for  foxes  as  would  assist  in  developing 
the  industry  in  Alaska. 

The  copartnership  consisted  of  Karl  Armstrong,  W.  J.  Erskine,  N. 
Gray,  and  P.  D.  Blodgett.  Mr.  Erskine  in  behalf  of  the  organiza- 
tion has  furnished  the  department  with  an  exhaustive  account  of  their 
plans  and  work,  and  in  the  interest  of  the  industry  it  is  deemed 
desirable  to  reproduce  the  report  in  part,  as  follows: 

Selection  op  location. — ^The  selection  of  a  proper  location  for  a  fur  farm  li»  of 
course,  a  matter  that  should  be  given  the  most  careful  consideration  by  one  who  con- 
templates imdertaking  this  business.  While  a  wellnaltuated  island,  of  the  right  size, 
and  having  the  necessary  natural  facilities  for  economically  conducting  a  ranch— 
of  which  there  are  many  unoccupied  along  the  coast  of  Alaska — ^is  by  far  the  better 
sort  of  a  location  for  a  fur  farm;  still  there  are  thousands  upon  thousands  of  acres  on  the 
mainland  of  Alaska  that  are  well  adapted  for  this  purpose  and  that  probably  could 
not  be  utilised  for  any  other  bumnees.    Where  a  ranch  is  located  on  the  mainland  the 
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ioxeB  mvtet  of  neceesity  be  kept  in  captivity;  but  if  an  island  is  chosen,  one  can  eitlier 
keep  the  animab  in  corrals  or  permit  them  to  run  at  large,  or  both  methods  could  be 
^rescMTted  to  at  the  same  time.  An  island  ranch  also  has  the  advantage  of  furnishing 
more  complete  isolation  against  outside  interference  with  the  foxes,  and  there  is  better 
assurance  against  total  loss  if  an  animal  escapes  from  the  inclosure. 

Long  Island,  situated  about  7  miles  from  Eodiak,  was  selected  as  the  location  of 
the  Kodiak  Fox  Farm.  This  island  is  an  ideal  one  for  the  purposes  intended,  and  is 
near  enough  to  Kodiak — the  home  of  the  four  members  of  the  firm — so  that  the  manage- 
ment of  the  ranch  can  be  given  the  personal  supervision  of  those  interested.  Long 
Island  contains  about  three  square  miles  of  low  rolling  hills,  is  partially  timbered 
with  spruce,  affording  some  most  excellent  locations  for  corrals,  and  is  botmtifully 
supplied  with  water  from  numerous  small  lakes  and  streams.  The  waters  siurounding 
tile  island  abound  with  fish,  such  as  cod,  halibut,  flounders,  salmon,  etc.  There 
are  several  beaches  where  clams  and  mussels  may  be  secured  at  every  low  tide, 
and  in  the  spring  of  tiie  year  large  quantities  of  ^;gs  can  be  gathered  from  the  adjacent 
rocks  where  sea  birds  nest  in  numbers.  With  all  these  at  hand  a  cheap  supply  of 
excellent  food  for  the  foxes  is  assured.  Wild  berries  also  grow  on  this  island  in  great 
quantities,  and  our  experience  has  taught  us  that  these  can  be  fed  to  advantage. 

Method  of  rox  banchtno. — Fox  ranching  in  Alaska  is  not  a  new  industry  by  any 
means,  but  the  methods  under  which  it  has  been  conducted  were  such  that  most  of 
those  who  attempted  it  have  met  with  but  indifferent  success.  In  fttct,  but  very  few 
have  made  bett^  than  mere  wages  for  the  time  and  effort  devoted  to  it,  and  still  fewer 
have  succeeded  in  reaping  a  profit  in  keeping  with  the  capital  invested  and  energy 
expended  in  the  care  of  their  ranches. 

In  selecting  a  method  of  fox  farming  the  choice  must  be  between  two  systems— that 
of  breeding  the  animals  in  captivity,  which  has  been  proved  so  successful  by  the 
Canadian  farmers  with  black  foxes,  and  that  of  allowing  them  to  run  at  huge  on  islands, 
the  practice  most  in  vogue  among  Alaskans  with  bhie  foxes.  While  we  are  in  favor  of 
the  former  method  as  offing  far  more  possibilities,  still  there  are  certain  advantages 
to  the  latter,  and  where  a  ranch  la  situated  on  an  island  botii  systems  might  be  resorted 
to  Bimultaneously . 

The  cfaiel  advantage  in  permitting  the  foxes  to  run  at  large  is  that  the  initial  cost  of 
establishing  a  ranch  is  materially  lees  than  the  investment  necessary  for  the  construc- 
tion of  comds  and  indosures;  and  for  this  reason  it  is  poesible  for  scnne  who  can  not 
afford  to  undotake  the  buaness  of  raising  foxes  in  captivity,  to  liberate  a  few  animals 
on  a  suitable  idand.  By  giving  such  a  ranch  careful  attention,  the  profits  accruing — 
especially  with  blue  foxes  at  present  prices— should  be  in  keeping  with  the  a^ital 
invested  and  cost  of  op^stion ;  still,  the  mere  fact  that  the  perc^itage  of  loss  of  young 
foxes  on  the  idands  in  Alaska  has  been  so  great,  is  a  strong  argument  against  this 
method.  Mr.  Samuel  Applegate,  who  has  had  a  great  deal  of  experience  propagating 
blue  foxes  liberated  on  islands  in  the  Aleutian  group,  and  who  has  given  the  subject 
very  careful  study,  has  cleariy  demonstrated  that  the  blue  fox  can  be  successfully 
raised  under  the  system  that  has  been  generally  adc^ted,  provided  proper  intelligence 
and  care  are  exercised  in  handling  the  business.  Even  with  the  remarkable  results 
he  has  been  able  to  accomplish,  however,  he  states  that  under  tMs  system  only  a 
small  percentage  of  the  pups  bom  are  raised  to  maturity,  and  places  the  average 
mortality  among  the  young  animals  at  75  per  cent.  (Alasbi  fisheries  and  fur  indus- 
tnes  in  191^,  Bureau  of  Fisheries  document  797 .)  If  this  statement  is  correct— and  we 
have  every  reason  to  brieve  the  estimate  is  a  conservative  one — ^it  meanis  that  only 
two  pups  of  every  e^ht  bom  reach  maturity,  or  an  age  where  they  are  of  any  value. 
Such  an  enormous  loss  may  eventually  mean  foilure,  and  the  only  way  we  see  that  it 
can  be  avoided,  or  reduced  to  a  minimiun,  is  by  breeding  and  caring  for  the  animals 
in  captivity.  On  Prince  Edward  Island,  for  instance,  where  all  fox  ranchers  rear  their 
86497°— 17 2A 
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MiimalH  in  ccMrrals,  the  mortality  seldom  exoeeds  25  per  cent;  and  in  aome  CMes,  ei^en 
on  large  ranches,  as  high  as  100  per  cent  of  the  pups  bom  have  been  saccessfully 
raised.  In  our  short  experience  in  this  business  we  can  testify  that  we  have  raised 
every  fox  that  was  bom  on  our  ranch  this  year.  It  is  tme  that  we  had  but  five  pups 
bom;  still  it  is  a  titct  that  three  of  these  certainly  would  have  died  if  they  had  been  at 
large,  and  could  not  have  been  given  the  extreme  care  necessary  when  they  were  sick. 
The  value  of  these  three  foxes  saved,  we  figure,  repays  us  to  a  considerable  extent  foi 
the  cost  of  our  corrab. 

If  foxes  are  to  be  bred  and  reared  according  to  scientific  principles,  and  with  any 
hope  of  improving  the  stock  and  quality  of  fur  produced,  then  the  animalw  must  be 
raised  in  captivity.  This  system  permits  of  selective  breedmg,  a  thing  that  can  not 
be  accomplished  if  the  foxes  are  allowed  to  run  at  large,  and  also  providee  a  means  of 
eliminating  undesirable  animals  from  the  breeding  stock.  It  also  furnishes  an  oppor- 
timity  of  giving  the  foxes  individual  care  and  attention  at  all  times,  and  reduces 
to  a  minimum  the  chances  of  loss  from  the  many  causes  that  are  known  to  exist  on 
the  islands  where  foxes  are  given  their  liberty. 

All  the  members  of  the  Kodiak  Fox  Farm  have  had  many  years  of  experience  in 
Alaska  and  excellent  opportunities  to  observe  the  methods  practiced  by  the  fox 
ranchers  and  to  note  wherein  mistakes  have  been  made.  Aside  from  their  imowl- 
edge  of  local  conditions,  they  have  investigated  as  fully  as  possible  the  results  of  fur 
toming  ventures  in  the  United  States  and  Canada,  and  from  the  data  gathered  on  the 
subject,  decided  upon  the  system  of  fox  propagation  that  is  now  in  use  on  Long  Island. 

lirrsBATUBK  ON  FOX  FABHiNG.— Much  information  was  obtained  on  the  subject  of 
raising  foxes  in  captivity  from  the  excellent  report  of  Uie  Canadian  ComnuaBi<Mi  of 
Conservation,  entitled,  "Fur  Farming  in  Canada,"  by  J.  Walter  Jones.  This  book  is 
by  far  the  best  work  we  have  seen  on  this  interesting  subject,  and  should  prove  of 
inestimable  value  to  those  engaged  in  fur  farming,  or  who  contemplate  undertaking 
this  business.  Farmers'  Bulletin  No.  328,  of  the  United  States  Department  of  Agri- 
culture, entitled,  ''Silver  Fox  Farming,''  by  Wilfred  H.  Oogood,  also  contains  much 
valuable  information,  but  the  work  does  not  treat  the  subject  as  exhaustively  as  does 
the  Canadian  report.  The  Silver  Black  Fox,  a  monthly  magazine  published  in  St. 
John,  New  Brunswick,  and  devoted  exclusively  to  this  industry,  contains  many  val- 
uable and  interesting  articles.^ 

Carbtakbr. — Since  the  primary  object  in  raising  foxes  in  ci^tivity  is  to  be  able  to 
give  them  exceptional  care,  then  the  selection  of  a  proper  caretaker  becomes  an  im- 
portant consideration.  We  have  been  most  fortunate  in  securing  the  services  of  Dur- 
rell  Finch,  and  we  believe  that  if  any  man  of  his  capabilities  attempts  this  business, 
success  is  bound  to  result.  Mr.  Finch  was  formerly  a  stockman  in  ^e  Middle  West, 
and  seems  to  have  a  natural  intuition  as  to  how  animals  should  be  handled .  For  about 
20  years  he  has  been  in  Alaska,  and  for  a  good  part  of  that  time  was  in  charge  of  a  sta- 
tion belonging  to  the  Alaska  Commercial  Co.  where  a  great  deal  of  fur  was  handled. 
Mr.  Finch  is  responsible  for  a  breed  of  sled  dogs  among  which  are  found  some  of  the 
most  hardy  and  intelligent  in  the  country.  This  he  accomplished  by  crossing  the  St. 
Bernard  with  the  Husky,  and  then  carefully  selecting  his  breeders  horn  the  resulting 
pups.  With  this  experience,  and  being  naturally  fond  of  animals,  he  is  particularly 
well  fitted  for  the  work  of  caretaker. 

One  of  the  partners  of  the  firm,  Karl  Armstrong,  who  acts  as  manager,  is  also  of 
valuable  assistance  in  conducting  the  ranch.  He  was  also  formerly  a  stoclanan,  and 
the  breeding  of  a  thoroughbred  line  of  field  dogs  has  been  for  years  his  hobby.  The 
services  of  a  veterinary  suzgeon  may  be  entirely  dispensed  with  when  Mr.  Annstrong 

a  In  this  ooimection  the  Bureau  invites  attention  to  Department  of  Agrioottare  Bulletin  no.  801, 
Silver  Fox  Farming  in  eastern  North  America,  by  Dr.  Ned  Dearhom.  The  boUetln  is  a  oantributim 
from  the  Bureau  of  Biological  Survey. 
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Ib  available,  for  he  can  amputate  the  1^  of  a  fox,  administer  a  dose  of  medicine,  and 
handle  a  wild  animal  as  well  as  anyone. 

In  order  to  succeed  in  the  breeding  of  wild  animals,  one.of  the  first  aims  should  be 
to  induce  them  to  become  as  gentle  as  possible.  One  of  the  partners  has  remarked  that, 
''it  takes  a  gentle  man  to  rear  a  gentle  animal/'  and  in  this  we  are  particularly  for- 
tunate in  having  the  sendees  of  Mr.  Armstrong  and  ^ir.  Finch. 

Corrals. — Ck)nsiderable  time  was  spent  in  prospecting  the  various  possible  loca- 
tions on  Long  Island  before  a  final  selection  of  a  site  was  made,  and  this  is  a  thing 
that  should  always  be  given  thoughtful  consideration  when  establishing  a  ranch.  The 
ground  we  finally  decided  upon  is  on  the  top  of  a  low  ridge  in  the  thick  spruce  tim- 
ber and  has  a  slate  bed  rock  lying  from  2  to  3  or  4  feet  below  the  surface.  This 
location  assures  us  of  a  well-drained  place  for  the  corrals,  and  even  in  the  season  of 
heaviest  rain  there  is  no  mud  under  foot.  The  timber  affords  the  necessary  shade 
in  summer  and  protection  against  the  severe  weather  of  winter,  and  the  fact  that  the 
bedrock  is  so  near  the  surface  makes  us  doubly  secure  against  the  chances  of  having 
the  foxes  escape  by  biurowing. 

In  1914,  when  the  Kodiak  Fox  Farm  was  established,  the  incloeure  built  for  the 
foxes  consisted  of  12  breeding  corrals  and  12  male  pens.  The  breeding  corrals  are 
23  feet  wide  by  50  feet  long,  and  the  male  pens  are  4  feet  wide,  placed  between  the 
corrals,  and  extending  the  full  length  of  50  feet.  The  plan  showing  the  arrangement 
is 'Illustrated  on  page  117. 

The  fences  were  built  8  feet  above  the  ground,  and  it  was  intended  simply  to  run 
a  2-foot  strip  of  heavy  netting  aroimd  the  top  to  prevent  escape  of  the  foxes.  Upon 
an  inspection  of  the  corrals,  however,  after  ^e  completion  of  the  fence  on  this  plan 
and  before  the  overhang  wire  was  put  on,  it  was  decided  to  cover  them  completely  with 
netting,'  for  it  seemed  to  us  that  a  fox  would  have  but  little  trouble  in  escaping  from 
corrals  constructed  as  ours  were.-  Consequently,  before  the  animals, were  put  in  the 
inclosure,  netting  of  no.  20  wire,  2-inch  mesh,  was  ordered,  and  the  corrals  com- 
pletely covered  with  it.  Our  fears  were  well  founded,  for  the  first  day  that  foxes  were 
put  into  the  corrals  one  of  them  escaped  by  climMng  the  fence  and  working  a  hole 
through  the  light  covering  wire.  We  then  ran  a  strip  of  heavy  wire  netting,  2  feet 
wide,  around  all  the  corrals,  on  top  of  the  covering  wire  and  laced  to  it,  and  since 
doing  so  have  had  no  further  difi&culty.  Our  mistake  was  in  using  too  light  a  wire 
for  this  purpose,  and  in  the  new  corrals  built  this  year  the  fault  has  been  remedied. 

As  stated  previously,  the  bedrock  where  these  corrals  were  built  is  not  more  than  4 
feet  below  the  siirface.  In  constructing  the  corrals,  therefore,  ditches  were  dug  to 
bedrock,  following  the  lines  of  the  fences,  and  the  posts  set  so  they  would  extend  8 
feet  above  the  surface.  In  order  to  prevent  the  foxes  escaping  by  burrowing  under 
the  fence,  a  strip  of  heavy  wire,  netting,  no.  14  gauge,  2-inch  mesh  and  3  feet  wide 
is  securely  {astened  to  the  sill  that  lies  on  the  surface  of  the  ground,  and  allowed  to 
extend  to  bedrock.  In  cases  where  the  netting  was  not  quite  wide  enou^  to  reach 
the  bedrock,  a  log  was  placed  in  the  bottom  of  the  trench  and  the  lower  side  of  the 
wire  was  fastened  to  this. 

For  the  fences,  above  ground,  two  strips  of  wire  netting  were  used,  each  4  feet 
wide  and  2-inch  mesh.  The  lower  strip  is  no.  14  gauge  and  the  upper  no.  15,  and 
the  two  are  joined  by  being  stapled  to  a  center  rail  of  the  fence. 

Improved  corraIiS  built  ik  1915. — In  the  construction  of  our  new  corrals,  built  in 
1915,  a  number  of  improvements  have  been  made.  (See  detailed  plan  of  these  corrals 
on  p.  116.)  Instead  of  using  logs  and  rails  from  the  woods,  sawed  timbers  have  been 
utilized  in  the  construction  of  these  ccmids,  the  result  being  a  considerable  saving  in 
the  cost  of  labor  and  a  great  improvement  in  the  appearance  of  the  ranch. 

An  important  feature  of  these  corrals  is  that  double-wire  fences  have  been  used 
throughout;  this  as  an  additional  precaution  against  escape,  and  also  to  prevent  the 
foxes  from  being  injured  by  fighting  through  the  wire  netting.    For  the  same  reason 
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4ottble  ground  wires  tove  been  fmot^oi.  to.    Aa  it  further  protection -apdnet  the  ^ 
biiity  of  foxes  liberated  on  the  island  coming  in  contact  wi^  ^ose  in  the  ^eomb,  ikm 
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no.  16  gauge.    The  entire  stnicture  is  covered  with  wire  netting,  2-inch  mesh,  and 
no.  16  gauge. 

The  location  of  the  male  pens  has  also  been  changed  in  the  new  coiials.    Instead  of 
placing  them  between  the  breeding  coixals,  as  was  formerly  done,  we  have  parti- 
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t  off  12  feet  of  the  fixmt  end  of  the  latter,  thus  affotding  a  pen  of  better  propor- 
tiona.    A  doer  or  gate  connects  the  breeding  corral  with  the  male  pen,  and  except 
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It  will  be  noted  that  the  fences  of  the  new  corrals  are  but  6  feet  in  height,  whidi  W9 
have  demonstrated  is  sufficient  hei^t  in  this  country,  where  the  snowfall  is  light.  la 
a  district  where  the  snow  is  apt  to  exceed  2  feet  in  depth,  the  heig}it  of  the  fence 
should  be  increased  accordingly;  also,  if  no  covering  wire  is  iised,  the  fence  should  be 
at  least  10  feet  high.  Aside  from  the  fact  that  a  considerable  saving  in  construction 
cost  is  effected  by  building  low  fences,  the  dangec  of  the  foxes  being  injured  by  falls 
is  greatly  lessened.  Foxes  are  great  climbers,  and  it  often  happens  that  they  are 
seriously  injured  by  falling  from  high  fences. 

Many  of  the  fox  ranchers  have  constructed  their  corrals  so  as  to  allow  a  passageway 
around  each  one.  This  plan,  of  course,  acts  as  a  safeguard  against  the  foxes  figjiting 
through  the  wire,  but  we  think  there  are  objectionable  features  in  this  method  of  build- 
ing the  inclosures,  and  that  the  general  scheme  we  have  followed  will  better  serve 
the  purpose.  The  nest  houses  in  our  corrals  are  placed  at  the  end  farthest  from  the 
entrance,  so  it  is  not  necessary  for  the  keeper,  when  feeding  and  otherwise  caring  for 
the  foxes,  to  approach  nearer  to  the  nests  than  just  inside  the  entrance  gate  of  the  corraL 
This  is  an  important  matter,  for  during  the  period  of  gestation,  and  until  the  pups 
are  weaned,  extreme  caution  must  be  exercised  not  to  disturb  or  excite  the  female. 
With  paasagewajTs  completely  surrounding  the  breeding  corrals,  there  is  apt  to  be  a  tend- 
ency to  disturb  the  foxes  at  a  time  when  they  should  be  left  entirely  alone,  and  for 
this  reason  the  plan  of  construction  should  be  given  careful  consideration.  By  fol- 
lowing our  plan  of  construction  the  chances  of  accident  from  the  animals  fighting 
through  the  fences  will  siurely  be  eliminated,  and  then  the  cost  of  construction  will  be 
considerably  lessened.  Fewer  posts  will  be  required  for  the  corrals;  and  in  case  the 
ranch  is  situated  where  an  outer  inclosure  is  necessary,  considerable  expense  can  be 
avoided  from  the  fact  that  a  smaller  area  will  have  to  be  surrounded. 

Care  must  be  exercised  in  the  selection  of  wire  netting,  and  this  should  be  the  grade 
that  is  galvanized  after  wea\ang.  Nothing  lighter  than  no.  14  wire  should  be  placed 
under  ground,  and  we  would  recommend,  when  it  is  possible  to  secure  a  heavier  weight, 
the  use  of  no.  12.  For  the  fence  wire  we  believe  that  nothing  lighter  than  no.  14  should 
be  used;  some  of  the  foxes  are  lai^  and  very  strong,  and  by  continually  biting  and 
pulling  at  one  place  in  the  fence  a  hole  might  easily  be  made  if  the  wire  is  not  of 
sufficient  weight.  For  the  covering  wire  no.  16  is  heav}'  enough,  but  we  think  it 
would  be  dangerous  to  use  anything  lighter.  Two-inch  mesh  might  be  used  with 
safety  for  all  the  netting,  although  tlie  use  of  1-inch  mesh  wire  for  the  lower  half  of 
the  fences  has  its  advantages.  Any  netting  with  larger  mesh  than  2  inches,  however, 
should  not  be  used  in  the  construction  of  fox  corrals. 

In  fastening  the  wire  netting  to  the  posts  and  stringers  a  liberal  supply  of  staples 
should  be  used.  We  recommend  galvanized  staples,  IJ  inches  long  and  of  no.  9 
gauge. 

Instead  of  using  a  lacing  wire  for  connecting  the  strips  of  netting,  as  is  done  generally 
in  constructing  fox  corrals,  we  have  found  that  galvanized  hog  rings  make  a  much  bet- 
ter, cheaper,  and  neater  job.  These  are  used  by  fishermen  on  the  Pacific  coast  for  build- 
ing fish  traps  of  wire  netting,  and  can  be  secured  from  any  house  that  deals  in  salmon 
cannery  supplies.    The  rings  are  easily  and  quickly  applied  by  the  use  of  a  hog  ringer. 

Our  advice  generally,  to  those  who  contemplate  going  into  the  fiu'-farming  busineaB, 
is  not  to  attempt  to  economize  on  the  material  that  goes  into  their  corrals.  Only  the 
best  material  and  workmanship  should  be  considered,  for  the  fox  is  a  valuable  animal, 
and  the  loss  of  a  single  animal  through  improperly  constructed  inclosures  might  repre- 
sent a  sum  greater  than  the  entire  cost  of  the  structm^s. 

Nbst  houses. — In  the  construction  of  the  nest  houses,  or  artificial  burrows,  in 
which  the  male  and  female  are  to  live  for  a  good  part  of  the  year,  and  where  the  female 
is  to  whelp  and  rear  her  young  to  the  weaning  stage,  the  greatest  care  should  be  exer- 
cised. Our  nest  houses  have  been  built  on  the  lines  suggested  by  J.  Walter  Jones  in 
his  Canadian  report,  but  the  plan  has  been  somewhat  altered  through  information 
gained  by  conversation  and  correspondence  with  parties  who  have  bad  vast  exptfi^aee 
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in  breeding  foxes.  These  are,  we  believe,  thoroughly  suited  to  the  purposes  intended. 
In  fact,  the  results  obtained  during  the  past  season  in  the  use  of  these  houses  have  been 
80  satisfactory  that  the  structures  now  being  put  into  the  new  corrals  are  identical, 
except  that  the  nests  have  been  made  18  by  22  inches  inst.ead  of  16  by  20  inches. 
This  change  was  made  to  accommodate  some  of  the  exceptionally  large  foxes,  as  it  was 
feared  the  nest  might  be  somewhat  crowded  during  the  whelping  season  if  made  in 
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the  smaller  size.  These  houses  have  been  built  with  the  idea  of  furnishing  a  shelter 
as  nearly  as  possible  like  the  natural  burrows,  and  at  the  same  time  adding  features 
that  would  improve  the  sanitary  conditions  and  make  the  nests  accessible  for  inspec- 
tion, cleaning,  etc. 

Above  is  a  drawing  of  these  houses  showing  general  method  of  construction  and 
arrangement.  The  hatch,  which  is  the  nast  cover,  is  easily  removed  in  order  to  get 
at  the  interior  of  the  nest,  and  for  the  purpose  of  facilitating  this  operation  three  auger 
holes  are  bored  through  the  top  and  bottom  boards  of  the  hatch.  By  placing  one's 
fingers  in  the  top  holes  the  hatch  can  easily  be  lifted,  and  at  the  same  time  these  holer 
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serve  as  a  means  of  ventilation  for  the  nest.    The  hinged  roof  makes  the  interior  oi 
the  house  very  easy  of  access. 

The  nest,  in  order  to  assure  wannth,  is  completely  surrounded  by  a  dead  air  space, 
accomplished  by  the  use  of  double  walls  and  covering  the  air  space  side  of  the  nest 
walls  with  building  paper.  In  an  extremely  cold  climate  it  would  probably  be  well 
to  insulate  the  neet  further  by  filling  the  air  space  with  planer  shavings,  sawdust,  or 
some  other  such  material.  In  this  section,  however,  the  air  space  affords  sufficient 
protection  against  Uie  cold. 

The  interior  of  the  house  is  finished  entirely  with  dressed  lumber,  and  all  sharp  cor- 
ners are  rounded  off  to  prevent  injury  to  the  fur.  Great  care  is  also  taken  to  be  sore 
that  no  nails  are  left  protruding  that  might  injure  the  fox  or  his  fur. 

The  floors  are  of  1-inch  boards,  doubled,  and  with  building  paper  between.  The 
walls  are  of  1-inch  lumber,  covered  with  building  paper,  and  then  with  either  shingles 
or  weather  boards.  The  roof  is  shingled  over  1-inch  lumber,  and  is  hinged  at  the 
upper  side. 

To  afford  ventilation  in  wann  weath«*,  two  small  windows  are  provided,  one  at  eadi 
end  of  the  house  near  the  roof.  These  are  5  inches  square  and  are  filled  with  wire  . 
netting.  A  wooden  cover  is  arranged  to  button  over  the  windows  in  cold  weather,  or 
whenever  it  is  desired  to  close  them.  A  favorite  place  of  refuge  for  the  foxes  is  the 
space  on  top  of  the  neet,  where  they  can  keep  safely  out  of  sig^t,  but  at  the  same  time 
watch  what  is  going  on  by  peering  out  of  the  windows. 

To  protect  these  houses  against  the  weather  we  have  painted  them  wiUi  two  coats 
of  good  paint. 

Male  fox  shelters. — ^The  male  fox  is  taken  away  from  the  female  shortly  before 
the  pups  are  due,  and  for  this  reason  it  is  necessary  to  provide  a  suitable  shelter 
for  him  in  the  male  pen.  At  first  we  built  small  houses,  2  by  3  feet  inside 
measurements,  with  a  shed  roof  and  a  tunnel  entrance  having  an  opening  8  by  10 
inches.  The  house  was  completely  covered  with  three-ply  roofing  pap«r.  In  the  new 
corrals,  however,  lard  tierces  have  been  used  for  the  male-fox  shelters.  The  tierce  ia 
laid  on  the  ground  and  a  board  is  fitted  in  the  lower  side  to  serve  as  a  floor.  The  bot- 
tom is  left  in,  but  the  head  is  removed,  and  over  the  opening  is  tacked  a  piece  of  heavy 
sail  canvas,  the  lower  side  being  left  loose  and  a  slit  being  cut  down  the  center.  This 
makes  an  easy  means  for  the  fox  to  enter  or  leave  the  shelter,  and  at  the  same  time 
provides  ample  protection  against  the  weather.  In  the  side  of  the  tierce,  and  under 
the  flat  floor,  a  small  auger  hole  is  bored  in  order  to  drain  any  moisture. 

Gapttal  REQuiRED.^We  estimate  that  each  corral,  complete,  with  nest  house  and 
male  fox  shelter,  costs  about  $200.  There  might  be  a  slight  variation  from  this  figure, 
depending  upon  locality,  cost  of  labor  and  of  material,  manner  of  constructimi,  etc. ; 
but  in  estimating  the  capital  required  for  raising  foxes  in  captivity  one  should  figure 
on  at  least  $200  per  pair  to  cover  the  actual  cost  of  building  proper  incloeuree  and  shei- 
ters.  A  person  of  limited  means,  who  might  contemplate  raising  foxes  in  captivity, 
should  bear  in  mind  the  cost  of  a  properly  equipped  ranch,  and  should  gauge  the  num- 
ber of  foxes  he  can  afford  to  care  for  accordingly.  We  believe  there  is  a  far  bettw 
chance  of  success  for  one  to  attempt  this  business  on  a  small  scale  to  begin  with,  and 
be  certain  that  the  animals  are  well  corralled  and  housed,  than  to  start  with  a  laige 
number  of  foxes  that  can  not  be  properly  cared  for  on  account  of  lack  of  capital. 

Adequately  to  equip  a  ranch  for  10  pairs  of  foxes,  in  Alaska,  one  must  figure  on  a 
fixed  investment  about  as  follows: 

Ten  corrals,  complete,  at  $200 $2, 000 

Dwelling  for  keeper,  together  with  the  necessary  outbuUdings,  say 1, 500 

Boats,  tools,  implements,  household  furniture  and  fixtures,  say '  500 

Total 4,000 
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*&»  ocBt  of  black  foxes^  U  caught  from  the  wild,  will  run  all  the  way  from  |S00  to 
HvOM'  or  ov«r  i>er  pain  If  good  ranoh-hred  stock  should  be  purchased ,  then  the  cost 
would  probably  ^Lceed  to  a^ooaBiderablo^xtent  the  latter  figure.  We  think,  however, 
that  $M0  perpair  is  the  very  least  that  one  could  figure  on  for  wild  stock. 

In  addition  to  the  above  amounts,  one  must  also  take  into  account  the  cost  of  con- 
ducting the  ranch  lor  at  least  a  yeaat,  or  until  it  becomes  productive,  and  for  thiii^ 
item  alone  not  less  than  $1,000  can  be  safely  figured  on,  even  if  the  owner  does  his  work 
without  an  assistants  Therefore,  a  IO*pair  ranch  of  black  foxes,  at  the  time  when  the 
first  litters  are  bom,  would  represent  an  investment  of  noMess  than  19,000,  and  this 
figure  doesnot  cover  contingencies- that  are  likely  to  arise.  We  think  it  mfe  to  say 
that  one  undertaking  this  tHisiness  should  have  available  a  sum  not  less  than  $900  or 
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$1,000  for  each  pair  of  foxes  put  into  corrals,  or  from  $500  to  $(300  per  pair  in  addition  to 
the  actual  cost  of  the  foxes. 

While  the  investment  necessary  for  stocking  and  equipping  a  ranch  on  the  above 
basis  represents  a  considerable  siun,  still  it  is  small  when  compared  with  the  enormous 
amounts  for  which  many  of  the  fox  ranches  in  Canada  and  the  Eastern  States  have  been 
incorporated.  In  Canada,  for  instance,  fox  companies  have  been  incorporated  from 
$11,000  to  $31,250  per  pair,  and  entire  stock  issues  have  been  disposed  of  at  these 
rates. 

Only  the  fact  that  fabulous  prices  have  been  realized  during  the  past  four  or  five 
years  for  breeding  stock  has  made  it  possible  for  companies  capitalized  for  such  exces- 
sive amounts  to  pay  dividends.  It  would  seem  that  the  sole  aim  of  most  of  these  fox 
companies  has  been  to  rear  and  dispose  of  stock  for  breeding  purposes;  that  very  little 
attention  has  been  given  to  the  production  of  pelts,  and  as  a  matter  of  fact  a  small 
percentage  of  the  foxes  produced  of  late  have  been  sold  for  fur.  As  a  natural  conse- 
quence of  this  system,  the  production  of  breeding  stock  will  soon  exceed  the  demand, 
and  then  ^e  value  of  animals  raised  will  be  gauged  by  what  the  fur  can  be  sold  for  on 
the  market.  As  the  time  approaches  when  breeding  stock  is  less  in  demand,  there- 
fore, and  when  the  profits  of  a  ranch  will  have  to  be  in  accordance  with  the  pelt  value 
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of  the  production,  then  the  natural  indinadon  will  be  to  capttalixe  such  ventures  with 
some  deg;iee  of  moderation.  In  the  meantime,  of  course,  those  companies  which 
have  been  capitalized  at  such  excessive  amounts  will  naturally  feel  keenly  the  effect 
of  a  materially  reduced  earning  power.  Undoubtedly  a  live  fox  of  known  pedigree 
and  breeding  qualities  is  worth,  oonsideiably  more  than  his  pelt  would  bong  in  the 
market;  still,  there  should  not  be  such  a  vast  difference  between  the  fur  value  and  the 
value  of  the  live  animal  as  has  existed  during  the  past  few  yean.  Such  excessive  val- 
ues, necessitating  overcapitalization,  tend  to  detract  from  the  stability  of  the  industry 
at  large,  and  it  is  hoped  that  in  Alaska  the  inclination  will  be  not  to  fall  into  this  error, 
but  to  hold  the  price  of  breeding  stock  down  to  something  like  the  pelt  value. 

Alaska  seems  to  offer  particular  advantages  for  the  business  of  fox  propagation,  and 
the  fact  that  it  can  be  undertaken  here  with  so  much  lees  capital  than  is  required  dse- 
where  should  be  a  strong  foctor  in  building  up  this  remunerative  industry. 

Records. — In  order  to  attain  the  points  desirable  in  ranch-bred  foxes,  most  careful 
attention  must  be  given  the  recording  of  the  animals,  and  in  such  a  way  that  pedi- 
grees can  be  easily  and  accurately  traced.  We  are  working  on  the  theory  that,  by 
selective  breeding,  these  qualities  can  be  achieved,  and  the  record  forms  we  sure  using 
for  this  purpose  seem  to  meet  our  requirements  in  this  respect.  On  page  121  we  illus- 
trate the  forms  used  for  our  Fox  Register  and  Breeding  Record. 

The  Prince  Edward  Island  fox  ranchers  have  organized  a  breeders'  asBociation 
througji  which  black  foxes,  under  certain  resections,  will  be  roistered,  and  all 
foxes  so  recorded  are  branded  by  indelible  tattoo  marks  in  one  ear.  The  branding 
is  probably  necessary  where  so  many  owners  are  represented  on  the  register;  but  in 
our  case,  where  only  our  own  animals  are  to  be  recorded,  we  think  the  plan  we  have 
adopted  for  keeping  track  of  the  various  breeding  foxes  is  adequate  for  all  purposes. 

AH  our  breeding  corrals  are  numbered,  and  a  note  is  made  on  the  Breeding  Record 
of  the  register  number  of  each  fox  placed  in  the  corral.  In  case  a  pair  is  changed 
from  one  corral  to  another,  this  fact  is  noted ;  and  in  the  event  that  for  any  reason  the 
mates  are  changed,  a  new  Breeding  Record  is  opened.  No  attempt  is  made  to  register 
the  pups  until  they  are  sufficiently  mature  to  enable  us  to  choose  intelligently  those 
which  are  best  suited  for  breeding  purposes.  The  breeders  are  then  registered,  and 
those  selected  for  fur  are  entered  in  the  Fur  Record  in  proper  time. 

When  the  pups  are  taken  away  from  the  mothers  each  litter  is  placed  in  a  sepa- 
rate rearing  pen.  These  pens  are  also  numbered  and  a  record  of  this  number  is 
noted  on  the  Breeding  Record.  With  this  method  there  is  no  chance  of  getting  the 
foxes  mixed  in  any  way,  and  the  necessity  of  relying  upon  tags  or  brands  is  entirely 
obviated. 

In  the  Fur  Record  is  entered  a  complete  description  of  each  skin  taken  from  the 
ranch.  It  further  shows  the  market  fluctuations,  as  determined  by  the  London  sales 
and  others,  and  thus  serves  as  a  guide  in  placing  valuations  on  furs. 

A  further  record  is  kept  which  is  called  the  Ranch  Log.  In  this  the  keeper 
records  memoranda  of  daily  occiurences  on  the  ranch,  making  special  note  of  charac- 
istics  of  foxes,  habits,  kind  and  quantity  of  food  given,  etc.  A  copy  of  this  log  is  kept 
in  the  office  for  reference  and  it  is  found  of  great  value  in  many  ways.  This  book 
makes  very  interesting  reading  for  one  in  any  way  connected  with  the  raising  of  foxes 
and  really  furnishes  a  continuous  narrative  of  the  daily  operations  of  the  ranch. 

The  principal  points  at  which  we  aim  in  our  breeding  operations  are  color,  texture 
of  fur,  size,  disposition,  and  prolificacy.  By  carefully  maintaining  the  records  de- 
scribed above,  we  believe  our  efforts  along  these  lines  will  be  greatly  facilitated. 

Fbbdino.— The  proper  feeding  of  foxes  is,  of  course,  one  of  the  most  important 
matters  to  be  considered  in  this  business.  We  have  tried  many  experiments  along 
these  lines,  and  are  convinced  that  fish  can  safely  be  made  the  chief  iUm.  of  diet. 
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While  the  foxes  rdiah  almoet  any  kind  of  fiah,  still  it  has  been  noticed  that  an  occa- 
sional change  in  variety  is  desirable.  The  cqast  of  Alaska,  together  with  the  adjacent 
idands,  oStem  excellent  opportiuiitijssto  oecnre  an  abundance  <^  fieh,  and  probably  at 
much  kss  cost  than  the  same  quality  of  food  could  be  secured  in  any  other  locality 
^ere  it  might  be  fXMeible  to  raise  foxes  successfully. 

OodfLsh,  halibut,  sculpins,  rockfish,  ana  flounders  are  to  be  had  in  quantities  through- 
out the  year,  and  the  foxes  are  very  fond  of  all  these.  The  fish  are  cleaned  carefully, 
then  chopped  in  pieces  weighing  from  1  to  3  or  4  ounces  and  fed  raw.  The  healthy 
livers  from  the  codfish  are  also  saved  and  fed.  Dog  salmon,  pink  salmon,  silver 
salmon,  and  fresh  red  salmon  heads  from  the  cannery  are  fed  during  the  season  when 
these  fish  are  obtainable. 

Fkobably  the  article  of  fish  diet  most  relished  by  the  foxes,  however,  is  the  salmon 
head,  and  these  can  be  obtainea  in  almost  unlimited  quantites  if  the  ranch  is  situated 
near  a  salmon  cannery.  We  discovered  the  liidng  the  foxes  have  for  salmon  heads 
when  feeding  fresh  salmon  during  the  past  sunmier.  It  was  noticed  that,  without . 
exception,  the  pieces  of  the  heads  were  always  the  first  eaten.  We  therefore  made 
arrangements  with  the  cannery  of  the  Eadiak  Fisheries  Co.,  situated  at  Kodiak,  to 
take  such  fish  heads  as  we  might  require,  and  they  gladly  gave  us  these  without  chaige. 
As  an  experiment  we  mild-salted  about  15  barrels  of  heads  and  these  serve  as  an  excel- 
lent food  for  winter.  Before  feeding  the  salted  heads,  however,  they  are  taken  out  of 
the  brine  and  soaked  in  running  water  for  60  or  70  hours,  when  they  are  sufficiently 
freshened  to  be  fed  without  danger.  Our  keeper,  fearing  that  these  salted  heads  might 
be  injurious  to  the  animals,  was  at  first  rather  reluctant  about  feeding  many  of  them, 
so  we  decided  to  experiment  on  one  fox.  A  cross  fox  of  little  value  was  selected  for 
this;  he  was  put  in  a  pen  alone  and  was  fed  nothing  but  pickled  salmon  heads,  freshened 
first  by  soaking,  and  as  many  of  them  as  he  would  eat.  The  result  was  that  he  thrived 
on  this  diet,  grew  fat,  and  his  coat  became  as  sleek  as  any  other  fox  on  the  ranch.  The 
blue  foxes  at  large  on  the  island  also  relish  the  fiflh  heads.  They  are  fed  once  a  day  on 
a  platform  built  for  the  purpose  near  the  keeper's  residence,  and  here  is  placed  an 
assortment  of  food,  including  a  supply  of  salmon  heads.  Often  some  of  the  food  is  left, 
but  it  is  a  noticeable  fact  that  the  heads  are  always  cleaned  up. 

It  might  be  in  order  to  make  a  suggestion  here.  We  undo-stand  considerable  diffi- 
culty is  at  times  experienced  on  the  Pribifof  Islands  in  securing  suffici^iit  food  for  the 
blue  foxes,  and  this  could  be  overcome,  we  believe,  by  the  use  of  salmon  heads.  The 
heads  could  be  secured  from  the  canneries  in  Bristol  Bay,  where  hundreds  of  tons  id 
than  are  thrown  away  each  year;  the  cost  would  be  far  less  than  for  any  other  kind  of 
food  that  might  be  shipped  to  the  islands,  and  we  are  certain  the  results  of  foeding 
them  to  the  foxes  would  be  most  satisfactory. 

Another  fish  food  which  has  been  found  to  be  excellent  for  foxes  is  dried  salmon 
backs,  or  '^ukula,''  as  prepared  by  the  natives.  The  salmon  is  dried  in  the  sun  and 
wind  until  it  la  quite  hard  and  tough  and  is  given  to  the  foxes  in  this  condition.  It  is 
particulariy  good  for  the  young  animala  while  teething,  for  it  affords  something  sab- 
stantial  for  them  to  chew  on,  a  thing  that  is  quite  necessary  during  this  period. 

Canned  salmon  ia  used  to  quite  an  extent  by  a  number  of  the  fox  ranchers,  including 
ourselves.  Shcnrt-weight  cans  are  obtained  direct  frcm  the  canneries  at  nominal 
prices;  the  foxes  eat  this  very  readily  and  it  is  generally  considered  a  good  food  to 
give  occasionally.  In  foot,  several  of  the  ranchers  in  this  vicinity  feed  canned  salmon 
almost  exclusively,  especially  during  the  wint^  months,  and  all  reports  we  have 
received  regardiiig  this  practice  have  been  satisfactory. 

As  a  further  variety  in  the  fidi  diet,  we  make  it  a  point  to  take  advantage  of  the 
extreme  low  tides  in  order  to  secure  a  supi^y  of  dams  and  mussels,  both  of  which  are 
usually  very  plentiful.  The  foxes  are  vory  fond  of  these  and  relish  an  occasional  meal 
oi  them. 
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As  a  further  source  of  food  supply,  and  in  order  to  furnish  still  more  vanity  in  tiie 
r^gnlar  diet,  iro  hwre  propagated  Belgian  hares  on  Long  Island.  These  are  vsry  pro- 
liic  breeders,  are  ohe^dy  and  easily  raised,  and  make  ezcelleot  food  lor  the  lexesw 

We  make  it  a  point^  when  a  beef  is  slaughtered  at  Kodiak,  to  secure  the  acrapa, 
lags,  head,  etc.,  and  send  tbem  to  the  ranch  for  the  foxes.  While  the  animab  all 
setm  to  pieler  the  fldi,  still  they  will  eat  the  beef  scrape  and  gnaw  at  the  bones.  The 
bones  are  very  good  for  the  young  teething  foxes. 

A  lew  cases  of  Spratf  s  Patent  Fox  Cakes  are  keipt  on  hand.  These  cakes,  similar 
to  the  dog  cakes  manufactured  by  Spratt's  Patent  (Ltd.),  have  been  extensively  led 
by  scMue  ol  the  Canadian  fox  ranchers,  and  from  reports  we  have  recttved  are  consid- 
^red  a.very  satisfactory  food.    We  feed  these  occasionaUy  with  very  good  rssidts. 

The  loK  is  also  very  fond  of  fmit^  and  we  see  to  it  that  he  has  his  regular  ratim  el 
fresh  apples,  stewed,  dried  peaches,  figs,  etc.  During  the  summer,  when  wild  bcwiee 
are  plentiful,  these  go  to  make  up  a  part  of  the  daily  ration. 

Thefox  is  a  dainty  animal  in  his  feeding  and  at  times  rather  erratic.  Thesamediet 
w^  not  always  do  for  every  animal,  and  for  this  reason  the  keeper  must  study  thev 
individual  tastes.  Oocasionally  a  fox  will  become  sulky  and  refuse  to  eat,  so  it  then 
becomes  necessary  to  endeavor  to  tempt  his  appetite.  Fot  this  purpose  the  taUe 
scraps  from  the  kaeper's  house,  suoh  as  meat,  bones,  potatoes,  rice,  mush,  etc.,  are 
saved  and  offered  to  those  foxes  that  do  not  take  readily  to  the  regular  diet,  hk  aft 
least  two  cases  we  have  had  foxes  actually  starve  themselves  to  death. 

The  quantity  of  food  given  must  also  be  regulated  in  accordance  with  the  particular 
needs  of  each  animal,  and  in  this  the  keeper  must  be  a  keen  observer  and  exercise 
good  judgment.  The  fox  should  be  fed  once  a  day,  in  the  evening,  and  given  juei 
enough  food  to  keep  him  in  good  condition,  neither  too  ftX  nor  too  poor.  With  a  little 
carej  and  by  intelligent  obse«vati(m,  one  can  soon  learn  frran  experience  the  peculiari* 
ties  of  the  foxes,  and  govern  his  method  of  handling  and  feeding  them  thereby.  Often, 
irhesa  there  are  two  foxes  in  a  corral,  one  will  endeavor  to  secure  the  lion's  share  of  tke 
food,  so  the  keeper  must  be  watchful  in  order  to  see  that  each  gets  its  share. 

During  the  period  of  gestation,  and  while  the  females  are  nursing  Uieir  young,  they 
are  fed  very  liberally.  In  hctt  their  appetites  are  tempted  with  such  delicaciee  ae- 
eggSt  milk,  bread  dii^)ed  in  soup  stock  or  gravy,  etc.  A  good  milch  cow  would  be  Wb- 
valuidkle  adjunct  to  any  fox  ranch,  but  where  this  is  impracticable  a  supi^  of  canned 
evaporated  milk  will  answer,  but  it  should  not  be  fed  without  first  redudng  it  wttli 
water  to  the  consistency  of  cow's  milk.  As  a  rule  our  foxes  took  to  milk  readily  and 
relished  it;  but  in  one  instance  a  fomale  fox  that  was  expected  to  whelp,  and  for  thai 
rsasen  we  were  very  anxious  that  she  should  receive  the  very  best  food,  pestiviely 
relnsed  to  touch  milk  that  was  put  before  her  in  a  pan.  As  it  happened,  however^ 
this  animal  was  particularly  fond  of  clams  which  had  been  fed  to  her  in  the  shells. 
Our  keeper  finally  hit  upon  the  idea  of  putting  milk  in  dam  shells,  and  in  this  way  he 
was  able  to  induce  her  to  drink  all  the  milk  that  was  offered. 

The  young  pups,  when  about  2  months  old,  are  taken  away  from  the  mothers  and, 
oloeuzse,  must  be  fed  very  carefully  far  several  months.  Food  should  be  given  then 
several  times  a  day  in  small  quantities,  but  one  should  be  sore  that  while  growing, 
they  get  all  they  want  to  eat.  A  liberal  supply  of  milk  is  very  necesBsry,  espedaUy 
when  the  pups  are  first  weaned;  but  in  a  short  time  they  can  be  fed  about  the  same 
-^uiety  of  food  that  is  given  the  mature  animals.  It  is  best  to  leave,  the  pupa  wbUl 
the  mother  as  long  as  she  will  properly  care  for  them;  but  as  soon  as  she  shows  signs  e£ 
annoyance  the  young  should  be  taken  away.  A  pamphlet  on  the  care  of  puf^^ie^. 
issued  by  Spratt's  Patent  (Ltd.),  contains  some  v&y  good  advice  and  suggestions 
that  would  apply  to  young  foxes  as  well  as  dogs. 
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fcwfaUtiiigm  site  lor  a  fox  nach  one  sbo^d  keep  in  nmid  the  Absoiilte  necmBity  lof 
VI  adeqmte  wxppYy  of  good  pore  mUr,  The  iotm  do  not  dEink  ft  gieftt  deal,  eqw* 
fiiily  duting  the  irinter  id»n  anow  jb  on  the  ground,  font  whatis  given  ^nm  dionld 
be'pore,  and  the  vends  in  irhidi  it  is  giv^en:Bii0iild  be  cleaned  ontatieast  onoe  a  di^^ 
F^onea  are  inclined  to  soil  the  itfater,  and  in  order  to  avoid  aidinieBB  it  Aonld  ber  r  ha>ifl><d, 
aa  often  as  piactiaable. 

fiaNn^noN.— We  make  it  a  point  lo  take  ev^  precaution  to  gaard  against  insani- 
tary conditians  on  the  ranch,  and  particvdaily  in  and  aboift  the  cotibIb  and  pens.  AH 
refnse  is  cleaned  up  regularly;  only  enamel-ware  pans  and  basins  are  nsed  for  food  mod 
meter,  and  these  arte  carefuOy  waehed  every  day  with  hot  water. 

The  foxes  do  not  soil  their  houses  badly  except  during  the  whe^itqg  season,  hnt  at 
this  time  tiie  Bests  are  apt  to  became  quite  fonl.  Fot  this  reason,  and  as  soon  ae  the 
pups  are  weaned  and  removed  from  the  breeding  coital,  tiie  nest  faooses  are  thoioc^hly 
idcAUsed  and  e^xrayed  witii  a  disiiifectant.  What  we  consider  a  good  iomnila  lor  this 
purpese  is  1}  pounds  of  Ikam  and  one-fourth  pound  of  carbolic  acid  to  agaUon  of  water. 
Our  nest  houses  are  so  arranged  that  they  can  be  tfaoioug^y  ventilated,  and  it  is  wefi 
^cpen  th«m  up  for  a  day  or  two  after  spraying,  so  as  to  aUow  the  air  to  circulate  fke^. 
*  f^lozes,  of  course,  shoukl  be  removed  to  other  quarters  while  thisJs  being  done. 

it  is  w^  also  to  tqpray  the  ground,  fences,  and  outside  of  tin  houses  occasiona&y  in 
Older  to  kttl  any  genns  liiat  might  be  present.  This  is  particnlaErLy  necessary  whett 
the  conalsliave  contained  sick  foxes,  and  in  the  iq^Mring  of  the  year  when  the  ground 
isihawing.  In  fact,  it  is  agood  plan  to  do  l^is  at  least  once  a  month  during  the  summer 
months. 

BttPOsmoN  OF  70XS8.— To  undostand  the  dispositions  of  the  foxiBs  under  his 
care  is  probably  one  of  the  most  difficult  problems  a  keeper  has  to  meet^  and  at  the 
same  time  one  of  the  most  essential  considerations  in  breediaig  the  animalsin  ca^pftivity. 
We  hope,  by  making  a  desirable  diefMsition  one  of  the  chief  pointB  to  be  attained  in 
our  breeding  (derations,  to  secure  eventually  this  mudi-needed  feature.  In  older 
to  accompfidi  Idiis,  however,  a  great  amount  of  patience  will  be  required,  together 
with  ist^ligent  observation  of  the  various  charactedstios  exhibited  ^md  gentle  treat- 
ment of  the  animals.  Those  animals  which  show  vicious  tendencies,  togetheir  with 
thearprogeny,  will  very  li^oely  have  to  be  eUndnated  entirely  from  the  breeding  stock. 

Even  with  our  short  experience,  we  l)elieve  we  have  fully  demonstrated  tliat  foxes^ 
SdI  particularly  the  blacks,  if  properly  handled,  can  soon  be  brought  to  a  stage  of 
domesticatbn  that  will  greatly  simplify  tfaehr  propagation  in  captivity.  Witii  a  lew 
exceptions  all  our  animals  were  captured  from  the  wild,  and  probably  60  pet  cent 
of  these  were  mature  foxes,  used  to  the  habits  of  wild  animals,  and  therefore  less 
imctable  than  the  young  ones;  but,  regardless  of  this  fact,  most  of  tbem  are  so  tttne 
tfiat  they  will  take  food  from  the  keeper's  hand,  and  in  some  instances  they  will 
permit  being  handled.  Our  keepw  makes  a  strong  point  of  getting  Uie  foxes  as  tMM 
•m  possible,  and  he  is  always  careful  when  going  about  the  corrals  to  do  nothing  that 
win  brighten  or  excite  ihem.  Invariably  he  has  some  UM^sd  ctf  food  in  his  piecket 
wlien  going  among  the  foxes,  such  as  dried  salmon,  to  offer  to  those  that  show  ^paa 
ef  friendliness,  and  in  this  way  he  seems  to  have  gained  their  confid^ioe  to  a  laige 
extent.  Perfection  in  this  direction  probably  can  not  be  attained  with  the  •«^^»nftlff 
now  en  the  randi,  but  by  fcUowing-aur  present  tactics  we  believe  we  can  eventua^y 
pioduce  a  thoroughly  domesticated  tox,  ajid  one  lacking  many  of  the  objectioBabto 
features  of  the  wild  animals. 

Oamibidism  seems  to  be  the  common  trait  that  offers  the  moetserioiis  obstade,  but 
no  AHiht  this  can  be  largely  overcome  in  time.  However,  even  thoroa^y  domesti- 
tsitod  ammals,  sudi  as  cats  and  dogs,  often  show  this  tendency,  so  probably  the  safest 
plaft  would  be  to  kill  off  foxes  so  indined. 

We  have  had  three  instances  of  cannibalism  amoQg  our  blue  foxes,  but  thus  te 
have  experienced  no  difficidty  ^ith  the  bladbs  or  crosses.    One  of  ow  fsnale  Uues 
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has  killed  and  partly  devoured  two  mfttee;  and  in  another  case  ihe  male  killed  mnd 
ate  the  female.  Regarding  the  latter  instance,  the  pair  had  been  conmlled  together 
before  coining  into  our  pooeoBcion  lor  three  years,  and  during  that  time  the  feoMle 
had  killed  two  entire  litten  of  pups  irhen  they  were  2  mooths  o^.  We  know  that 
this  female  wbs  carelessly  handled  at  a  critical  time,  and  tlmtstimngen  were  pemdtted 
to  approach  the  nest  when  the  pups  were  small,  sothat  &ct  may  acooantlor  her  having 
turned  cannibal.  But  for  the  male  to  have  attached  his  mate,  alter  the  two  had  been 
together  in  captivity  for  so  long  a  time,  is  a  thing  we  are  unable  to  account  for.  These 
foxes  were  all  having  the  best  of  care  and  attention,  each  was  getting  its  full  ratixm  of 
food  regularly,  and  they  were  all  apparently  contented.  The  first  intimation  o>ar 
keeper  had  that  anything  was  wrong  was  when  he  found  the  carcasses  in  the  coirals. 
It  is  needless  to  say  that  the  animals  that  committed  these  deinedations  will  soon 
have  their  skins  on  liie  fur  stretcher. 

A  problem  now  facing  us,  and  which  might  properly  come  under  the  head  of  "Die- 
position  of  foxes,"  is  the  difficulty  experienced  by  ranchers  in  rearing  blue  Itaes  in 
captivity.  While  but  few  attempts  have  as  yet  been  made  in  Alaska  in  this  direction, 
still  tile  experiences  of  all  have  been  about  the  same,  and  to  date  we  know  of  no  instance 
where  a  blue  fox  has  been  successfully  raised  to  maturity  in  captivity  on  any  of  the  ' 
ranches  in  Aladca.  We  have  information  of  at  least  four  litters  of  blue  pups  having 
been  bom,  but  in  each  instance  they  were  destroyed  by  the  parents  before  reaching 
an  age  of  over  2  months.  This  must  be  attributable  to  some  peculiarity  in  dispo- 
sition that  is  probably  not  possessed  by  the  black  fox,  and  therefore  is  a  problem  that 
must  be  worked  out  by  patience  and  careful  observation. 

The  experience  of  some  of  the  Canadian  fox  ranchera  who  exported  blue  foxes  from 
Alaska  two  or  three  years  ago  has  also  been  unsatis&tctory,  although  it  is  rq>orted  that 
some  have  hemi  successful  in  rearing  a  few  pups,  and  one  rancher  r^Mrts  having 
raised  an  entire  litter  of  12.  We  have  also  been  told  that  the  Natioiial  Zoological 
Park,  in  Washington,  succeeded  in  rearing  at  least  two  litters  of  blue-fox  pups  from 
parents  taken  frc»n  the  Pribilof  Islands.  If  this  is  a  fact,  some  valuable  information 
might  be  gained  on  the  subject  by  an  investigation  of  the  manner  in  which  the  animale 
were  handled. 

Aside  from  the  difficulty  experienced  in  rearing  the  pups,  the  animals  seem  to 
be  disinclined  to  breed  when  in  captivity.  In  the  wild  state,  or  when  they  are  at 
liberty  on  island  ranches,  the  blues  are  more  inrolific  breeders  than  the  blacks,  but 
when  confined  they  are  certainly  less  inclined  to  increase  than  are  the  blacks.  There 
must  be  some  logical  reason  for  this,  and  it  is  hoped  that  investigation  will  soon  offer 
some  solution  to  the  problem. 

Since  it  has  been  proved  that  blue  foxes  will,  even  occasionally,  breed  and  have 
young  in  captivity,  then  it  seems  unreasonable  to  believe  that  at  least  a  few  of  eadi 
pups  can  not  be  raised  to  maturity.  Time  may  show  that  only  a  small  percentage 
of  the  blue  foxes  taken  from  islands,  where  they  have  had  their  liberty,  will  ever 
breed  when  placed  in  confinement;  but  even  so,  we  believe  that  by  carefully  iBx>pa- 
gating  the  few  pups  that  might  result  from  breeding  these  animals,  and  by  ftlifwin^ting 
from  the  breeding  stock  all  barren  foxes  uid  those  that  might  have  a  tendency  to 
destroy  their  young,  a  good  and  prolific  breeding  stock  can  eventually  be  built  up. 
All  the  experiments  in  this  line  that  have  come  to  our  notice  have  been  conducted  un- 
der most  unfavorable  conditions,  so  the  results  of  these  trials  really  can  not  be  accepted 
as  a  criterion  as  to  the  future  possibilities  in  this  business. 

We  believe  tiiat  the  Government  might  well  afford  to  investigate  this  subject  and 
conduct  experiments  in  breeding  blue  foxes  in  captivity.  The  Pribilof  IslaadSy  it 
seems  to  us,  offer  an  excellent  opportunity  for  this  work,  for  an  oiganization  is  now 
maintained  there  that  could  conduct  such  oxperim^its  along  scientific  lines.  Furw 
fhermore,  blue  foxes  are  probably  more  numerous  on  these  islands  than  any  otiier 
place  in  the  worid,  so  breeding  stock  could  be  edected  from  a  large  nuinber  of  animaia 
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Snch  experiments  would  prove  of  ineetiinable  value  to  those  engaged  in  the  propaga- 
ticm  of  blue  foxes,  and  if  successful,  as  we  firmly  believe  they  would  be,  an  impcMtant 
step  will  have  been  made  toward  the  establishment  of  a  remunerative  industry  in 
Alaska.  Even  a  small  percentage  of  the  mcmey  accruing  from  the  sale  of  fox  pelts 
taken  off  the  Fribilof  Islands  would  go  a  long  way  toward  furnishing  the  necessary 
funds  for  a  proper  and  thorough  investigation  of  this  subject.  Ab  for  ourselves,  we 
are  more  than  willing  to  inform  those  who  are  interested  exactly  what  methods  we 
have  pursued  in  our  attempts  at  breeding  blue  foxes,  and  we  invite  an  inspection  of 
our  ranch  by  any  who  might  desire  to  investigate  our  methods. 

Stock  of  the  Kooiak  Fox  Farm-^Iu  starting  the  ranch  of  the  Kodiidc  Fox  Farm 
it  was  the  plan  to  devote  most  of  our  attention  to  the  propagation  of  blue  foxes,  for 
we  did  not  then  believe  it  would  be  possible  to  secure  enough  black  foxes  from  the 
wild  to  stock  &  ranch  of  the  size  we  had  decided  upon.  However,  through  circum- 
stances, our  plan  has  been  considerably  altered  in  this  respect,  and  the  foxes  we  now 
have  in  captivity  consiBt  mostly  of  blacks. 

On  August  24, 1914,  we  received  at  Kodiak  11  pairs  of  blue  foxes,  old  and  young, 
from  the  Semidi  Propagating  Co.*s  ranch  on  Ukamok  Island.  Our  corrak  were  not 
built  at  this  time,  and  we  were  not  ready  to  take  the  foxes  to  Long  Island,  so  they 
were  kept  in  a  warehouse  at  Kodiak  imtil  December  18,  almost  foiur  months.  Desiiing^, 
however,  to  experiment  with  a  few  blacks  and  crosses,  we  notified  the  native  himters 
who  left  Kodiak  on  the  opening  of  the  fur  season  that  we  would  pay  better  than  fur 
{Hrices  for  any  good  live  animals  they  might  bring  in.  The  result  was  that  we  secured, 
in  addition  to  our  blues,  5  cross  foxes  and  3  blacks.  Since  we  had  accommodatioiis 
for  but  12  pairs  of  foxes,  and  owing  to  the  fact  that  it  was  too  late  in  the  seascm  to 
attempt  to  build  more  carrals,  we  turned  loose  on  the  idand  all  but  8  pairs  of  the  blues. 
We  therefore  retained  in  the  corrals  the  following  stock  during  the  winter  <^  1914-15: 
8  pairs  blue  foxes,  1  paur  black  foxes,  1  pair  black  female  and  cross  male,  2  pairs  cross 
foxes. 

The  blacks  and  crosses  were  brought  to  us,  one  at  a  time,  from  December  to  the 
middle  of  February  of  this  year,  and  this  fact  made  it  necessary  to  disturb  the  foxes, 
more  or  less,  until  the  breeding  season  was  almost  at  hand.  On  this  account,  and 
also  for  the  reason  that  many  of  the  animals  were  1914  pups,  we  did  not  figure  on 
much  of  an  increase.  In  ^t,  when  no  pups  had  been  Ix^n  by  Jime  1  of  this  year  [1915] 
we  had  about  given  up  hopes  of  securing  any. 

On  Jime  6,  however,  the  female  black  with  the  black  mate  whelped.  She  had 
three  black  pups,  one  female  and  two  males,  and  these  have  now  been  reared  to 
maturity.  On  Jime  12  two  pups,  one  red  female  and  one  black  female,  were  bom  to 
the  pair  of  cross  foxee,  and  both  of  these  have  also  been  raised.  Since  both  of  these 
mothers  were  but  1  year  old  when  their  pups  were  bom,  we  believe  we  can  safely 
depend  on  getting  larger  litters  from  both  another  season. 

Our  stock  of  blue  foxes  has  been  considerably  increased  this  year  by  the  following 
purchases: 

From  Ohas.  Pajoman,  Afognak,  we  purchased  six  pairs.  These  originally  came 
from  Dry  Island,  Abrams  Island,  Alfs  Island,  and  Hog  Island.  From  Ingwald  Loe's 
ranch,  on  Raspberry  Island,  we  secxired  three  pairs,  originally  from  Dry  Island.  We 
have  also  purchased  two  pairs  from  the  Semidi  Propagating  Co. 's  North  Semidi  Island 
ranch.  All  the  above,  except  those  from  the  Semidi  Propagating  Co.,  had  been  in 
corrals  from  one  to  three  years;  but  the  owners,  Messrs.  Loe  and  Pajoman,  had  become 
discotuaged  through  failure  in  thefr  efforts  to  raise  blue  foxes  in  captivity,  so  disposed 
ol  their  entire  stocks  of  this  variety. 

We  have  also  purchased  a  number  of  black  and  cross  foxes  from  the  wild  this  season, 
and  three  black  pups,  bom  in  captivity  last  spring,  were  secured  from  Carlson  &  Smith, 
Uyak.    0\ir  stock  now  consists  of  the  following: 
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In  eorrofe.— Twelve  paiiB  biaok  foxes  (in  two  ct  <he  comis  contamiig  Uuk  fases  w^ 
have  put  a  female  cross  as  an  espeiiment  to  see  if  €w  males  show  any  tendencies  to 
mate  with  moiB  than  one  female);  six  pairs  bine  foxes;  and  one  pair  conWHting  ol 
a  cross  male  and  a  red  female.  (In  reelect  to  the  last  pair  the  female  was  bom  in 
captivity  and  the  male  Was  taicen  from  the  wM.  Both  wete  particnlarly  tame  and 
were  mated  as  an  experiment  along  the  lines  of  breeding  for  disposition.) 

At  large  on  the  ttto^uf.— Fifteen  pain  blue  foxes,  together  with  whatever  increase 
occutred  last  spring. 

The  uncertainty  of  results  likely  to  be  attained  from  attempts  to  laise  blue  foxes  in 
captivity  has  prompted  us  to  turn  so  many  loose  on  the  island,  retaining  only  a  suffi- 
cient number  of  selected  animalw  in  corrals  for  experimental  purposes.  We  know 
from  past  experience  of  the  Semidi  Propagating  Co.  that  the  foxes  will  thrive  when  a* 
large,  and  then  the  expense  that  would  be  required  for  constructing  inclosores  to  ac- 
commodate them  IB  obviated.  Should  our  experiments  prove  satistectCHy,  however, 
we  will  naturally  increase  our  stock  of  this  variety  and  provide  additional  conab. 

Legislation. — ^Legislation  covering  the  fur  industry  in  Alaska  is  sadly  lacking,  loid 
it  is  hoped  that  laws  will  soon  be  passed  Ihat  will  remedy  the  {nresent  conditions. 

The  law  now  in  force,  the  act  approved  April  21, 1910,  being  ''An  act  to  protect  tiid 
seal  fisheries  of  Alaska,  and  for  other  purposes,''  together  with  the  various  leguIatioiiB 
promulgated  by  virtue  of  this  law,  has  had  a  beneficial  effect;  but  with  cfaaoged 
conditions,  demanding  the  hunting  of  fur-bearing  animals  for  breeding  purposes, 
legiriation  should  be  enacted  to  extend  the  authority  now  given  the  Secretary  id 
Commerce.  The  a<!t  referred  to  grants  permission  to  the  Secretary  of  Commerce  to 
promulgate  certain  regulations,  but  in  order  to  protect  this  industry  fully,  a  law 
riiould  be  passed  giving  him  power  to  regulate  every  phase  of  it,  and  especially  as 
regards  the  taking  and  shipping  of  live  animals  for  breeding  purposes.  We  think  the 
following  points  should  be  csr^ully  considered  when  enactii^  new  laws  or  regulatioiiB 
governing  the  fur  industry  in  Alaska: 

Season  for  hiUing. — ^We  believe  in  a  ntimber  of  instances  the  open  season  provided 
in  Depaxtment  Circular  No.  246,  May  24,  1^15,  covers  too  long  a  period.  No  doubt 
districts  should  be  established,  according  to  their  varied  climatic  conditions,  but 
this  should  be  done  only  alter  careful  and  intelligent  field  obscovations  and  an  actual 
istudy  of  the  condition  of  fuis  tak^i  during  the  various  months.  Our  recommendatiooL 
for  an  open  season  for  foxes  in  this  section,  including  Kodiak  ledand  and  aU  teni- 
tory  that  lies  south  of  it,  and  also  possibly  the  Alaska  Peninsula,  is  from  December  1 
to  February  1,  a  period  of  two  months.  Fox  sldns  in  this  section  positively  are  not 
at  their  prime  before  December  1,  and  if  the  open  season  extends  beyond  February 
1  the  hunting  of  foxes  will  most  likely  interfere  with  the  breeding  season.  Further- 
more, the  fur  has  abeady  commenced  to  decline  by  tte  latter  date,  and  for  tlda 
reason  alone  the  animals  should  not  be  hunted  later. 

Ttnppingfor  breeding  jnirposes. — The  trapping  of  wild  fur-bearing  aninuds  for  breed- 
ing purposes  should  be  permitted  in  order  that  fur  farms  may  be  stocked,  but  this 
practice  riiould  be  regulated  by  the  strictest  measures.  Undoubtedly  this  privilege 
has  been  grossly  abused,  and  we  see  in  it,  unless  properly  regulated,  a  means  whereby 
the  wild  foxes,  particulariy  of  Kodiak  Island,  are  likely  soon  to  be  exterminated. 
The  method  of  trapping  has  also  been  anything  but  humane,  and  this  is  an  important 
matter  that  should  be  given  due  consideration.  In  the  promulgation  of  r^ulations 
governing  the  taking  of  wild  fur-bearing  animals  for  breeding  purposes  we  think  the 
following  points  should  be  considered: 

Season  for  trapping  breeding  stock. — The  trapping  of  foxes  for  breeding  purposes 
mi^t  safely  be  permitted  from  Augurt  1  to  December  1,  and,  of  course,  tiiroughout 
the  open  season.  If  trappers  are  permitted  to  take  foxes  earlier  than  August  1,  how- 
ever, there  is  going  to  be  a  great  temptation  to  dig  the  pupe  from  the  burrows,  tad 
this  is  a  thing  that  should  be  absolutely  prohibited.    As  a  rule  the  foxes  here  whelp 
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during  the  month  of  May,  but  as  we  know  from  experience,  this  mig^t  be  as  late  as  the 
12th  of  June.  The  pups  are  usually  about  2  months  old  before  they  leave  the  burrows, 
so  the  reason  for  preventing  trapping  before  August  1  is  obvious. 

Method  of  trapping  breeding  stock.— Out  experience  this  year  in  purchasing  foxes 
which  had  been  caught  in  steel  traps  convinces  us  that  this  means  of  capturing  animals 
for  breeding  purposes  should  be  strictly  prohibited.  In  almost  every  instance  the 
foxes  brought  to  us  have  been  so  badly  injured  by  broken  legs  and  lacerated  flesh 
that  a  surgical  operation  has  been  necessary.  In  several  instances  the  animals  had 
been  in  the  traps  so  long— owing,  no  doubt,  to  the  fact  that  the  trapper  had  neg- 
lected to  go  over  his  trap  line  for  a  number  of  days  at  a  time — ^that  the  flesh  of  the 
injured  legs  had  commenced  to  decompose  before  we  could  have  the  opportunity  of 
giving  them  proper  attention.  Aside  from  the  cruelty  in  this  practice,  the  vitality 
of  an  animal  that  has  undergone  such  suffering  must  have  become  greatly  impaired, 
a  thing  that  should  be  avoided  when  the  fox  is  to  be  depended  upon  for  breeding  pur- 
poses. A  person  who  constantly  handles  these  animals  soon  becomes  as  attached  to 
th^m  as  he  would  to  a  pet  dog;  they  show  many  signs  of  affection  when  kindly  treated, 
and  such  cruelty  as  has  been  exhibited  to  us  naturally  becomes  repulsive. 

Again,  we  are  firmly  of  the  belief  that  trapping  for  live  foxes  with  steel  traps  is 
most  destructive  to  the  species  at  large.  While  we  have  no  positive  evidence,  we 
are  reasonably  sure  that  many  of  the  foxes  caught  in  this  manner  during  the  past 
season  have  died,  or  have  been  so  maimed  that  they  will  ultimately  die  of  their 
injuries.  In  making  it  known  that  we  were  in  the  market  for  foxes  for  stocking  our 
ranch,  we  agreed  to  take  only  blacks;  so  this  is  the  only  variety,  with  the  exception 
of  a  few  crosses,  that  was  brought  to  us.  Surely  many  reds  and  crosses  must  have 
been  caught,  and  if  we  can  judge  their  condition  when  liberated  by  that  of  the  foxes 
we  bought,  they  must  have  been  in  a  sorry  plight  indeed.  One  native  hunter  who 
brought  us  a  single  black  fox  told  us  that  he  had  trapped  no  less  than  24  reds  and 
crosses  diuing  the  month  of  August,  but  had  liberated  them  all;  but  from  another 
native  we  learned  that  at  least  6  of  these  foxes  were  dead  when  found  in  the  traps, 
and  that  others  were  badly  crippled  when  turned  loose.  Judging  from  the  percentage 
of  black,  red,  and  cross  fox  skins  usually  collected  at  Kodiak,  and  taking  into  con- 
sideration the  number  of  live  black  foxes  brought  to  us  this  3rear,  we  think  we  are 
safe  in  saying  that  at  least  100  red  and  cross  foxes  were  either  killed  or  maimed  by 
reason  of  the  trapping  operations  since  the  dose  of  the  last  fur  season.  Our  recom- 
mendation is  that  regulations  on  this  point  should  be  very  strict,  and  we  beg  to  offer 
the  following  suggestions: 

1.  Any  regulation  govemiiig  the  method  of  trapping  wild  foxes  for  breeding  pur- 
poses should  provide  that  no  steel  spring  traps  be  used.  We  have  repeatedly  advised 
the  trappers  that  the  jaws  of  their  steel  traps  should  be  wrapped  with  doth  to  pre- 
vent so  much  injury,  but  to  no  avail ;  so  we  recommend  that  the  use  at  steel  traps  in 
this  connection  be  absolutely  abolished.  A  regulation  cov^dng  this  point  should  pro- 
vide that  only  himiane  methods  be  used,  and  no  traps  that  might  kill  or  injure  the 
animals  should  be  permitted  except  during  the  open  fur  season.  We  think  that 
some  kind  of  a  box  trap,  made  either  of  wood  or  metal — such  as  is  used,  for  instance, 
by  many  of  the  blue-fox  ranchers  for  capturing  foxes  liberated  on  islands — could  bd 
effectively  contrived  so  as  to  answer  all  purposes.  It  is  probably  true  that  fewer  foxes 
would  be  caught  in  this  manner  than  with  the  use  of  steel  traps,  still  the  ftyiipwlg 
would  be  in  far  better  condition,  and  for  that  reason  of  more  value.  Then,  again, 
during  the  season  recommended  for  the  trapping  of  live  foxes  there  are  a  great  many 
young  animals  not  so  cunning  as  the  matiu^  ones,  and  these  could  most  likely  be 
caught  as  easily  by  one  method  as  another. 

2.  Persons  should  not  be  permitted  to  trap  for  live  foxes  during  the  period  from 
August  1  to  December  1  without  first  securing  a  license.    In  order  to  facilitate  the 
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process  of  securing  such  liceuBe,  an  arrangement  might  be  made  whereby  same  could 
be  issued  by  a  deputy  nukrahal,  United  States  commissioner,  or  even  a  postmaster  in 
districts  that  are  remote  or  where  there  is  no  fur  warden  or  other  representative  of  the 
Department  of  Commerce.  Such  licenses  should  be  numbered  and  should  be  ismed 
for  a  given  number  of  traps.  It  is  also  suggested,  in  order  that  a  fur  warden  in  ihe 
field  might  recognize  or  identify  traps  found,  to  have  all  traps  tagged.  It  should 
further  be  provided  that  any  person  receiving  such  license  must  make  returns,  show- 
ing the  number  and  variety  of  animals  caught,  where  and  to  whom  disposed  of;  alao^ 
that  persons  purchasing  live  foxes  caught  in  the  wild  must  make  returns  stating  fromr 
whom  purchased  and  the  ntunber  of  the  license  under  which  caught. 

3.  If  the  fox  ranchers,  the  trappers,  and  fur  dealers  of  Alaska  are  to  be  fully  pR>> 
teeted,  then  the  exportation  of  breeding  stock  taken  from  the  wild  must  be  stopped, 
especially  to  foreign  cotmtries.  Only  ranch-bred  stock  should  be  allowed  to  leave 
the  Territory  and  then  only  under  permits  issued  to  legitimate  fox  ranchers.  The 
privilege  granted  to  certain  parties  in  the  past  to  ship  wild  foxes  from  Alaska  has  been 
greatly  abused,  we  think,  and  to  the  detriment  of  the  fur  bufflness  in  the  Territory. 
Many  of  the  foxes  shipped  out  have  been  bought  by  Canadian  speculators,  who  have 
paid  comparatively  low  prices,  but  who  have  used  the  animals  to  further  the  interests 
of  some  of  the  companies  that  have  been  organized  for  excessive  amounts.  This 
traffic  has  been  greatly  remimerative  to  the  Canadian  fox-ranching  interests;  but  very 
little  benefit  has  been  derived  for  Alaska  and,  as  a  matter  of  fact,  the  furs  produced 
in  Canada  from  this  stock  come  into  direct  competition  with  Alaskan  furs.  We  are 
firmly  of  the  belief  that,  if  the  fur  business  of  Alaska  is  to  be  fostered,  the  exportatioo 
of  breeding  stock  should  be  so  r^ulated  as  to  discourage  it  to  a  laige  extent. 

Another  matter  of  vital  importance  to  the  fox  ranchers  of  Alaska  is  the  lack  of  laws 
that  will  permit  those  engaged  in  the  business  to  acquire  title  to  the  islands  ak»ig  the 
coast  that  are  suited  to  the  business.  This  lack,  we  believe,  will  greatly  retard  laige- 
scale  ventures,  for  people  will  be  imwilling  to  invest  the  amounts  necessary  to  make 
fox  ranching  an  important  industry  unless  they  have  assurance  that  their  titles  wHl 
be  secure.  The  system  of  leasing  the  islands  for  a  short  term  of  years  is  entir^y 
inadequate.  It  has  already  been  shown  that  a  considerable  amount  of  capital  is 
required  to  establish  a  ranch,  and  this  fact  is  going  to  make  it  necessary  to  raise  motk&y 
through  incorporation  where  the  business  is  undertaken  on  a  large  scale.  Witiiont 
full  protection  as  to  property  rights,  however,  it  will  not  be  possible  to  get  ciqHtal  to 
invest. 

OTHER  FOX  FARMS   IN    KODIAK-AFOONAK   REGION. 

The  following  information  in  regard  to  various  fox-farming  opera- 
tions has  been  furnished  the  office: 

Carlson  &  Smith,  of  Uyak,  have  a  ranch  at  Uyak  Bay,  Kodiak 
Island.  In  1914  three  corrals  were  built.  The  stock  consists  of  black 
and  cross  foxes. 

Peter  J.  Petrovsky,  of  Uyak,  has  a  ranch  on  Amok  Island,  Uyak 
Bay.  In  1914  eight  pairs  of  cross  foxes,  caught  in  the  winter  of 
1913-14,  were  liberated  on  this  island.  There  are  also  two  pairs  of 
blade  foxes  in  corrals  on  this  ranch,  caught  from  wild  stock  in  1914. 

Alex  Friedolin,  of  Afognak,  has  a  blue-fox  ranch  on  Hog  Island,  a 
smaU  wooded  island  near  Afognak.  The  foxes  are  permitted  to 
run  at  large.  This  island  was  stocked  with  cross  foxes  by  Johansen 
&  Christensen  in  1897,  and  a  few  years  later  some  black  foxes  were 
introduced.     Shortly  afterwards  r.ll  the  foxes  on  the  island  disi^ 
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peared.  The  island  was  again  stocked  by  Johansen  &  Cbxistensen, 
this  time  with  blue  foxes,  and  in  1904  Mr.  Friedolin  became  the 
owner. 

Charles  Peterson  and  Charles  Eckstrom  stocked  Dry  Island,  situ- 
ated between  Kodiak  and  Afognak  Islands,  with  black  foxes  in  1894. 
About  the  year  1904,  after  a  long  period  of  experimenting  with  black 
foxes  with  but  indifferent  success,  all  the  animals  were  killed  off 
and  the  island  restocked  with  blue  foxes.  Since  the  introduction  of 
blue  foxes  considerable  success  has  been  attained,  owing,  most  likely, 
to  the  exceptional  care  and  attention  given  the  business.  The  foxes 
have  been  allowed  to  run  at  large  on  the  island,  but  have  become 
very  tame,  and  in  several  instances  litters  have  been  f oimd  under  the 
randi  buildings.  The  quality  of  the  fur  produced  has  been  above 
the  average.  A  large  stock  of  dried  salmon  has  been  prepared  each 
summer,  to  be  used  for  winter  feeding,  and  fresh  fish  such  as  cod, 
halibut,  etc.,  have  been  fed  whenever  obtainable.  In  the  early  part 
of  1915  Charles  Eckstrom's  interests  were  transferred  to  Charles 
Pajoman. 

Ingwald  Loe,  of  Afognak,  established  a  fox  ranch  on  Raspberry 
Island  in  1911.  It  is  understood  that  the  work  was  limited  in  char- 
acter, and  in  1915  the  entire  stock  was  sold  to  the  Kodiak  Fox  Farm. 
It  is  said  that  Mr.  Loe  proposes  to  stock  his  ranch  with  black  foxes 
in  the  near  future. 

Charles  Pajoman,  of  Afognak,  stocked  a  ranch  on  Raspberry  Island, 
near  the  Loe  ranch,  in  1912.  Twelve  corrals  were  built  and  four 
pairs  of  blue  foxes  were  introduced  the  first  year.  The  stock  of  blue 
foxes  was  increased  later  and  a  few  black  foxes  were  also  added. 
Little  or  no  success  was  had  with  the  blue  foxes,  and  in  1915  the  stock 
was  sold  to  the  Kodiak  Fox  Farm.  It  is  understood  that  Mr.  Pajo- 
man proposes  to  continue  work  with  the  black  foxes  and  to  move  his 
comJs  for  breeding  these  animals  to  Dry  Island. 

Frank  Lowell,  of  Kodiak,  stocked  Ugaiushak  Island  with  three 
female  and  two  male  blue  foxes  from  North  Semidi  Island  in  1915. 
It  is  imderstood  that  the  foxes  were  liberated  but  that  an  attempt 
win  be  made  to  breed  them  in  corrals. 

John  Tashwak,  a  native  of  Afognak,  captured  in  1914-15  a  mmiber 
ol  foxes  which  he  liberated  on  a  small  island  in  Marmot  Bay,  near 
Afognak.  He  reports  having  a  stock  of  4  red,  9  cross,  and  4  silvers- 
gray  foxes.    No  young  were  bom  in  1915. 

I.  P.  Chichenoff,  of  Kodiak,  purchased  a  pair  of  foxes,  one  red  and 
one  cross,  about  January  1,  1915,  and  liberated  them  on  a  small 
island  about  2  mUes  from  Kodiak.  The  island  is  bare  and  contains 
only  a  few  acres.  The  only  fresh-water  supply  is  from  rain  which 
accumulates  among  the  rocks. 
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M.  D.  Snodgrass,  of  Kodiak,  recently  liberated  on  Ealsin  Island, 
about  12  miles  from  Eodiak,  a  number  of  cross  foxes.  This  island 
was  formerly  occupied  as  a  blue-fox  ranch. 

Frank  Peterson,  Uyak,  has  a  fox  ranch  on  a  small  island  near  the 
mouth  of  Red  River.  In  1911  Mr.  Peterson  turned  loose  one  pair 
of  black  foxes  on  the  island.  It  is  said  that  he  has  had  a  good 
increase  and  that  several  animals  have  been  sold  for  breeding  stock. 
In  one  instance  he  sold  a  pair  of  pups  for  about  $600. 

August  Olson,  Eodiak,  has  a  fox  ranch  on  Ugak  Island,  near  the 
entrance  to  Ugak  Bay,  Eodiak  Island.  This  island  was  first  stocked 
by  Oliver  Smith  in  1891.  Black  foxes  were  first  placed  on  the  island, 
and. about  3  years  later  a  few  pairs  of  blue  foxes  were  added.  As 
appears  to  be  always  the  case  when  black  and  blue  foxes  are  placed 
together,  the  blue  foxes  were  soon  exterminated.  O.  B.  Anderson 
came  into  possession  of  this  island  about  1901,  and  he  operated  it  tuitil 
1912,  when  his  interest  was  transferred  to  Mr.  Olson.  During  the 
period  that  Mr.  Anderson  owned  the  ranch  there  were  probably  100 
black  fox  skins  taken,  and  as  a  rule  the  quaUty  of  fur  produced  was 
above  the  average. 

Abraham  Gregorioff,  Uzinki,  Kodiak  post  oflSce,  about  10  years 
ago  stocked  a  small  wooded  island,  known  locally  as  Abrams  Island, 
near  the  northern  end  of  Spruce  Island,  with  a  few  blue  foxes.  Owing 
to  the  rocky  shore  line  of  the  island  the  natural  supply  of  food  is 
limited  and  the  ranch  has  not  been  very  productive.  In  1898  Greg- 
orioff also  stocked  Noonjak  Island,  another  small  island  near  Spruce 
Island.  The  original  stock  consisted  of  one  pair  of  bhie  foxes,  and 
probably  a  total  of  40  in  skins  and  Uve  animals  have  been  taken. 

Albert  Johnson,  Uyak,  stocked  a  ranch  on  Amook  Island  in  1912 
with  6  pairs  of  blue  foxes,  all  of  which  were  placed  in  corrals.  About 
April  15,  1914,  having  had  no  increase  from  the  foxes  after  two  sea- 
sons, Mr.  Johnson  abandoned  the  Amook  Island  ranch  and  liberated 
all  his  foxes  on  Harvester  Island,  at  the  entrance  to  Uyak  Bay. 
Three  weeks  after  this  one  of  the  females  gave  birth  to  a  litter  of 
young. 

In  1915  three  natives  of  Uzinki  put  some  stock  on  small  islands 
adjacent  to  Spruce  Island,  as  foDows: 

Nick  Michael  placed  4  black  foxes  on  a  small  island  near  Nelsons 
Island. 

John  Katelnikoff  placed  2  black  and  4  cross  foxes  on  a  small  island 
known  as  Low  Island. 

Fred  Squartsoff  placed  1  pair  of  cross  foxes  on  a  small  unnamed 
island  near  Uzinki. 
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EARLY  FOX  FARMING  IN  THIS  RBOION. 

The  following  account  of  earlier  fox-fanning  operations  in  the  Kodiak- 
Afognak  region,  included  in  Mr.  Erskine's  report  of  the  Kodiak  Fox 
Farm,  is  of  so  much  interest  that  its  publication  seems  desirable. 

Remarks  under  tbis  head  will  refer  to  a  history  of  fox  farming  m  the  vicmity  of 
Kodiak  and  Afognak  Islands.  Information  has  been  gathered  from  those  old-time 
residents  in  this  section  who  have  had  to  do  with  the  fox  ranches,  and  reference  has 
heeo.  made  to  the  chapter  touching  this  subject  as  contained  in  Bureau  of  Fisheries 
document  no.  797.  WTiile  we  believe  the  following  information  is  fairly  correct, 
especially  as  regards  essential  points,  still  we  must  reserve  the  right  to  rectify  any 
inaccuracies  that  might  occur.  Consideration  must  be  given  the  fact  that  the  Semidi 
Propagating  Co.  was  probably  the  only  concern  that  kept  any  kind  of  record  r^arding 
fox-breeding  operations,  so  we  are  of  necessity  forced  to  rely  to  a  large  extent  upon 
the  memories  of  those  now  residing  in  Kodiak  and  who  are  familiar  with  the  subject. 

The  earliest  reliable  record  we  have  of  fox  farming  in  this  vicinity  was  on  Long 
Island,  the  island  now  occupied  by  the  Kodiak  Fox  Farm.  This  island  was*  first 
taken  up  by  Capt.  F.  F.  Feeney  in  1880,  and  two  pairs  of  black  foxes  were  placed 
on  it,  the  animals  having  been  secured  from  Knik,  Cook  Inlet.  A  few  sheep  and 
some  cattle  were  also  introduced;  a  dwelling  and  several  outbuildings  were  con- 
structed, and  farming  in  the  way  of  raising  garden  truck  and  hay  was  done.  During 
the  winter  of  1881-82  the  natives  raided  the  island  an3  killed  off  all  the  foxes,  some 
12  or  14,  and  no  further  attempt  was  made  to  raise  foxes  for  some  years.  The  island 
was  still  maintained,  however,  as  a  stock  ranch.  In  1889  Capt.  Feeney  secured  two 
pairs  of  Kodiak  black  foxes  with  which  he  again  stocked  Long  Island,  and  in  1895  he 
sold  the  ranch,  together  with  all  stock,  to  the  Semidi  Propagating  Co.  for  the  sum  of 
$8,000.  The  stock  at  this  time  consisted  of  8  black  foxes,  45  head  of  cattle,  and  a 
number  of  sheep.  The  nimiber  of  fox  skins  produced  from  1889  until  the  island  was 
sold  IB  not  known,  but  there  could  not  have  been  many.  The  native  hunters  were 
inclined  to  poach  on  the  ranch  and  their  raids  kept  the  stock  of  foxes  down  to  a  mini- 
mum. The  operations  on  Long  Island  under  the  management  of  the  Semidi  Propa- 
gating Co.  will  be  taken  up  elsewhere  in  this  report. 

Fox  farming  to  a  limited  extent  was  probably  carried  on  by  the  Russians  before  the 
American  occupjation,  although  reliable  information  on  this  matter  is  lacking.  We 
doubt  if  any  intensive  efforts  were  exerted  along  these  lines;  but  it  is  possible  some 
black  foxes  were  introduced  from  the  Cook  Inlet  country  and  liberated  on  a  few  of 
the  islands  in  the  vicinity  of  Kodiak.  Reports  to  this  effect  are  current,  but  if  such 
was  the  case,  the  animals  were  mos$  likely  killed  of!  many  years  ago,  and  probably 
before  the  Americans  took  possession  of  the  Territory. 

Sbmo)!  Propagating  Co. — The  Semidi  Propagating  Co.,  a  corporation,  was  the 
first  large  concern  to  undertake  the  raising  of  foxes  in  Alaska.  Aside  from  their  opera- 
tions in  Alaska,  this  concern  purchased  an  island  on  the  Maine  coast  and  stocked  it 
with  blue  foxes.  This  venture,  however,  was  not  a  success.  Their  chief  efforts 
were  exerted  in  Alaska,  and  at  different  times  they  stocked  North  Semidi,  South 
Semidi,  Ukamok  (Cherlkoff),  Long,  Whale,  and  Marmot  Islands.  We  will  take  up 
the  operations  on  each  of  these  islands  as  follows: 

North  Semidi  Island. — ^This  was  the  first  attempt  on  the  part  of  the  Semidi  Propa- 
gating Co.  to  stock  a  fox  ranch,  and  in  1885  some  8  or  10  pairs  of  blue  foxes  were  liber- 
ated on  this  island.  Additional  stock  was  placed  on  the  island  on  several  different 
occasions,  and  in  a  very  few  years  this  ranch  proved  quite  productive.  In  1907  the 
stock  had  become  so  reduced  that  no  killing  was  done  by  the  company  for  several  years, 
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although  during  that  period  probably  50  sldns  were  taken  by  poaches.  It  is  alao 
believed  that  poison  was  used  by  the  trespassers,  for  evidence  of  this  was  found  when 
the  island  was  visited  last  year.  In  1914-15,  35  animals  were  taken,  26  skins,  and  9 
live  foxes  for  breeding  purposes. 

South  Sbmioi  Island.— About  1886  or  1687  this  idand  was  first  stocked.  Three  or 
four  pairs  of  blue  foxes  from  North  Semidi  were  introduced,  and  one  black  male  fox  was 
also  liberated  as  an  experiment  to  ascertain  if  these  two  q[>eciee  would  cross.  Withia 
a  few  months,  however,  the  black  fox  had  exterminated  all  the  blues  on  the  island,  so 
this  animal  was  finally  hunted  down  and  killed.  South  Semidi  was  again  stocked 
about  the  year  1891  with  about  18  pairs  of  blue  foxes.  Most  of  these  came  from  North 
Semidi,  but  we  believe  a  few  were  also  brought  from  one  of  the  Pribilof  Islands.  The 
original  lot  of  foxes  put  on  North  Semidi  came  from  the  Pribilofs,  and  we  believe  the 
company  made  several  shipments  of  blue  foxes  from  these  islands  to  furnish  stock  for 
their  ranches.  About  1896  black  foxes  again  caused  havoc  among  the  blues.  The 
previous  year  a  small  island  adjacent  to  South  Semidi  was  stocked  with  a  few  black 
foxes  taken  from  Long  Island.  These  animals  soon  found  a  way  to  cross  the  nanow 
strip  of  water  separating  the  two  islands,  and  they  immediately  started  their  depse- 
dations  on  the  foxes  of  South  Semidi.  This  was  discovered,  however,  before  a  great 
deal  of  damage  had  been  done,  the  black  foxes  were  all  hunted  down  and  killed,  and 
the  island  eventually  became  a  laige  producer  of  blue-fox  skins. 

Ukauok  (Cherikoff)  Island. — ^This  island  was  first  stocked  about  1891,  when  6 
or  8  pairs  of  blue  foxes  from  North  Semidi  were  liberated  here.  Other  stock  was  added 
on  several  occasions,  and  probably  some  blue  foxes  were  brought  from  the  Pribilof 
Islands.  Ukamok  eventually  became  the  largest  producer  of  blue-fox  skins  of  any  of 
the  islands  stocked  by  the  Semidi  Propagating  Co.  This  island  is  15  miles  long  by 
about  3  miles  wide,  and  is  so  situated  as  regards  ocean  currents  that  a  laige  quantity 
of  drift  is  deposited  upon  the  beaches,  thus  insuring  an  ample  supply  of  sea  food. 
From  1902  to  1913,  both  years  inclusive,  866  blue-fox  skins  were  taken  from  this  island. 
Probably  no  less  than  100  pairs  of  breeding  animals  were  sold  during  that  period,  and 
in  1914, 11  pairs  of  live  foxes  were  taken  to  stock  the  ranch  of  the  Kodiak  Fox  Farm. 
This  makes  a  total  of  1,088  foxes  taken  during  the  13  years  accoimted  for,  or  an  average 
of  83  per  year.  Under  present  market  conditions  for  blue-fox  skins  the  results  of 
catches  from  this  island  would  have  shown  a  handsome  profit  to  the  owners;  but  it  so 
happened,  during  the  years  when  the  large  catches  of  foxes  were  made,  that  the  prices 
were  particularly  low.  For  instance,  in  1903,  when  149  blue-fox  skins  were  taken 
from  Ukamok,  the  average  net  price  realized  was  only  $8.70  per  skin.  Under  present 
conditions  these  should  have  netted  the  Semidi  Propagating  Co.  no  less  than  $8,000, 
instead  of  the  small  sum  of  $1,296.30. 

Long  Island. — ^This  island  was  purchased  from  F.  F.  Feeney,  as  previously  stated, 
and  the  foxes  on  it  at  the  time  the  Semidi  Propagating  Co.  acquired  title,  8  black  foxes, 
were  put  on  a  small  island  near  South  Semidi.  (See  remarks  under  South  Semidi.) 
Shortly  after  its  purchase,  Long  Island  was  stocked  with  blue  foxes,  about  30  pairs 
having  been  taken  off  North  Semidi  for  this  purpose.  Long  Island  became  very  pro- 
ductive,* and  the  quality  of  the  fur  was  probably  superior  to  that  secured  from  any  of 
the  other  islands  belonging  to  the  Semidi  Propagating  Co.  The  largest  number  of 
foxes  killed  diu-ing  a  single  season  from  any  of  the  islands  was  on  Long  Island  in  1903, 
when  209  blue-fox  skins  were  taken.  This  was  the  year,  however,  when  prices  were 
exceptionally  low  for  all  kinds  of  fiu*,  so  the  result  of  the  sale  of  these  skins  was  quite  a 
disappointment  to  those  interested. 

Whale  Island. — ^This  island  was  stocked  about  1899  with  blue  foxes  from  Long 
Island.  The  largest  catch  ever  made  on  this  island  in  a  single  season  was  in  1908,  when 
45  skins  were  taken.  This  is  a  large  island,  and  its  natural  conditions  should  have 
made  it  an  excellent  one  for  raising  foxes.  Unfortunately,  however.  Whale  Island 
is  situated  too  close  to  a  large  native  village,  and  is  too  large  for  one  man  to  watch. 
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Undoubtedly  this  island  was  constantly  raided,  and  this  fact  probably  accounts  for 
the  small  production  of  fur.  The  last  time  the  company  secured  any  skins  from  Whale 
Island  was  about  three  years  ago,  when  two  hunters  were  sent  from  Kodiak  with  instruc- 
tions to  shoot  or  trap  all  the  foxes  possible.  At  this  time  only  3  pelts  were  obtained, 
but  the  hunters  reported  finding  no  less  than  13  carcasses  of  young  foxes  in  steel  traps. 
The  company  did  not  use  steel  traps,  so  those  discovered  must  have  been  set  by  poachers. 
Also,  the  fact  that  the  traps  were  put  out  in  a  season  when  young  foxes  would  be  caught 
is  conclusive  evidence  that  an  attempt  was  b^mg  made  to  secure  live  animals  for  breed- 
ing stock,  for  the  furs  taken  at  this  time  of  year  woidd  have  been  worthless. 

Mabmot  Isulnd. — ^We  have  no  information  that  blue  foxes  were  ever  placed  on  this 
island ;  but  at  some  time  during  the  period  of  operations  of  the  Semidi  Propagating  Co. 
black  foxes  were  introduced.  The  venture,  however,  was  not  a  success,  and  Marmot 
Island  was  abandoned  by  the  company  some  years  ago. 

While  the  Semidi  Propagatiiig  Co.  has  been  an  important  factor  in  the  development 
of  fur  fanning  in  Alaska,  to  the  extent  that  their  experience  has  been  of  value  to  otheiv 
who  have  attempted  this  business,  still  their  operations  from  the  standpoint  of  an 
investor  have  not  been  a  success.  Little  was  known  of  the  best  methods  to  follow 
when  this  company  first  undertook  the  raising  of  foxes,  and  naturally  many  mistakes 
w^re  made.  The  prices  of  blue-fox  skins  during  the  years  of  their  greatest  production 
were  but  a  small  fraction  of  their  present  values,  so  returns,  even  in  the  best  seasons, 
were  small.  Operating  costs  were  also  very  high;  much  expensive  food,  such  as  com 
meal,  was  fed,  and  several  of  the  islands  being  situated  so  far  from  the  base  of  supplies 
made  the  cost  of  transportation  quite  excessive.  The  only  islands  upon  which  the 
company  now  have  foxes  are  Ukamok,  North  Semidi,  and  South  Semidi,  and  the  num* 
hers  have  been  so  reduced  on  these  that  it  will  be  several  years  before  any  quantity 
of  furs  can  be  taken. 

Of  a  number  of  cattle  which  the  Semidi  Propagating  Co.  introduced  on  several  of 
their  islands,  some  are  still  to  be  found  on  Whale  and  Ukamok  Islands. 

Following  we  give  a  list,  by  years,  of  the  blue-fox  skins  produced  by  the  various 
islands  operated  by  this  company  from  1890  to  1914,  both  years  inclusive.  We  are 
unable  to  give  the  figures  from  each  ranch  separately,  but  the  list  includes  all  fox 
skins  taken  from  the  islands  mentioned  above,  with  the  exception,  of  Gourse,  of 
Marmot  Island: 

Number. 

146 

16 

None. 

3 

85 

I      73 
1    »31 


Number. 

Number. 

1890 

73 

1900.. 

300 

1891 

60 

1901.. 

373 

1892 

92 

1902.. 

357 

1893 

119 

1903.. 

714 

1894 

115 

1904.. 

401 

1895 

158 

1905.. 

441 

1896 

166 

1906.. 

261 

1897 

165 

1907.. 

310 

1808 

827 

1908.. 

74 

1899 

243 

o  Lire  foxes. 

1909. 
1910. 
1911. 
1912. 
1913. 

1914. 


Total. 


5,101 


In  addition  to  the  above  there  were  at  least  200  pains  of  live  fo;ceseold  for  breeding 
stock,  so  the  total  number  of  animals  taken  from  these  islands  is  not  leas  than  5,501. 

POX  FABMS   IN  THE   COPPER   RIVER  DISTRICT. 

The  Buroau  has  obtained  a  record  of  a  considerable  number  ct 
persons  who  are  interested  in  the  fox  business  in  this  region*  It  is 
apparent  that  in  many  cases  the  operations  are  carried  on  not  pri- 
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manly  for  the  purpose  of  breeding  and  rearing  foxes  but  rather  for 
the  purpose  of  trafficking  in  foxes. 

Axndng  those  who  are  really  interested  in  the  breeding  and  rearing 
of  foxes  are  the  following: 

1.  The  Alaska  Fur  &  Silver  Fox  Co.,  ¥dth  headquarters  at  Seattle, 
Wash.,  has  operated  a  fox  farm  at  Dry  Creek  since  June,  1910.  Not- 
withstanding the  fact  that  the  company  had  men  in  chaige  of  their 
farm  who  were  well  qualified  to  handle  stock  and  were  interested  in 
their  work,  but  little  success  attended  their  efforts  to  breed  foxes  in 
1915,  only  one  litter  of  pups  being  raised.  It  is  reported  that  the 
company  intends  to  start  another  farm  near  South  Bend,  Wash. 

2.  C.  L.  Hoyt,  of  Gulkana,  has  a  fox  farm  at  that  place.  While 
Mr.  Hoyt  has  studied  the  matter  seriously  and  has  endeavored  to 
employ  improved  methods  in  his  operations,  the  results  obtained 
have  been  far  from  successful.  It  is  estimated  that  he  has  spent 
approximately  $10,000  in  building  suitable  corrals. 

3.  Mrs.  Nellie  Yager  has  started  a  fox  farm  at  Sourdough.  Three 
wire  pens,  25  feet  by  25  feet  by  10  feet,  with  covered  wire  tops, 
were  built  in  October,  1915.  Her  start  is  being  made  with  two 
pairs  of  silver  foxes  obtained  by  purchase. 

It  is  imderstood  that  the  Copper  River  Valley  produces  excellent 
furs  and  that  the  section  is  a  favorite  one  among  fur  buyers. 

FOX   FABHS   ON  THE  XANANA   RIVER. 

Fox  farming  is  practiced  to  some  extent  along  the  Tanana  River. 
The  operations  of  George  L.  Morrison,  Hot  Springs;  Sam  Brown, 
Hot  Springs;  and  the  Vachon  farm,  Tolovana,  are  noted.  Mr.  Mor- 
rison has  gone  into  the  business  on  a  comparatively  large  scale  and  has 
attained  a  considerable  degree  of  success  in  the  matter  of  breeding. 
He  has  probably  one  of  the  best  equipped  farms  in  Alaska  and  hk 
investment  is  large.  The  Brown  farm  appears  to  have  been,  from  the 
report  received,  of  a  rather  improvised  character.  Details  in  regard 
to  the  Vachon  farm  are  not  at  hand. 

FOX   FARMS  ON   THE  YUKON  RIVER. 

A  number  of  operators  were  reported  from  along  the  Yukon,  includ- 
ing George  Rouse  and  Fred  Stock,  Tanana;  Alfred's  farm,  E.  B.  Clark, 
and  Williams  &  Brown,  at  Ruby;  D.  W.  Lewis,  Yukokaiat;  A.  Nol- 
ler  and  A.  J.  Stockman,  Louden;  J.  W.  Evans,  Eoyukuk;  Los  Feger, 
Nulato;  Shepherd  &  Edwards,  Old  Hamilton. 

Roy  L.  King  and  Ernest  King  have  a  fox  farm  on  the  Koyukuk 
River,  a  tributary  of  the  Yukon,  at  a  point  20  miles  above  Settles. 
Their  farm  has  been  located  there  since  1914,  and  in  April,  1916, 
the  stock  consisted  11  cross  foxes  and  5  silver  foxes. 
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At  Rampart  thero  is  a  fox  farm  which  was  established  in  1913. 
This  farm  is  owned  by  Clem  Anderson,  and  the  results  which  he 
obtained  from  a  very  medium  grade  of  foxes  are  worth  noting.  In 
the  year  1914  a  pair  of  cross  foxes  produced  a  litter  of  3  crosses,  1 
silver,  and  2  reds.  From  the  same  pair  in  1915  he  obtained  5  crosses 
and  3  reds.  Another  pair  of  crosses  in  their  first  litter  in  1915  pro- 
duced 5  crosses  and  1  black.  Also  in  1915  he  obtained  from  a  pair 
of  red  foxes  a  litter  of  6  red  foxes  and  1  silver.  His  foxes  are  very 
tame  and  he  feeds  them  on  a  diet  of  fish  and  rabbits.  His  farm  is 
located  on  a  high,  dry  bank  of  the  Yukon  and  has  cost  him  about 
$5,000. 

MISCELLANEOUS   FUR   FARMING. 

Fox  farming  is  carried  on  to  some  extent  on  the  islands  westward 
of  the  Kodiak-Afognak  group,  though  the  Bureau  does  not  have 
complete  information  in  regard  to  individual  operations.  The 
Department  of  Agriculture  has  jurisdiction  over  matters  pertaining 
to  the  propagation  of  fur-bearing  animals  within  the  Aleutian  Islands 
Reservation  and  is  endeavoring  to  assist  the  natives  in  work  of  this 
kind. 

Andrew  Grosvold,  ol  Sand  Point,  Alaska,  has  been  interested  in 
blue  foxes  for  a  number  of  years.  He  states  that  he  has  placed  foxes 
on  Caton,  Sarana,  and  Qnila  Islands,  of  the  Sannak  group;  Chema- 
bura  and  Big  Goose  Islands,  of  the  Sandman  Reefs;  and  Andronica, 
Bird,  and  Chemabura  Islands,  of  the  Shumagin  group.  Mr.  Grosvold 
also  has  a  lease  from  the  Department  of  Commerce  for  the  use  of 
Little  Koniuji  Island,  Shumagin  group,  for  fur-farming  purposes. 
J.  C.  Smith,  of  Sand  Point,  Alaska,  has  a  similar  lease  for  Simeonof 
Island.  It  is  understood  that  10  pairs  of  blue  foxes  were  placed  on 
Simeonof  Island  in  1895;  that  no  trapping  was  done  until  in  1901, 
when  50  skins  were  taken,  125  in  1902,  80  in  1903,  34  in  1904,  62  in 
1906,  46  in  1908,  34  in  1910,  14  in  1911,  10  in  1912,  and  12  in  1914. 

Joseph  VoeUd  and  Ben  Waiczunas,  Eighteen  Mile  Post,  Haines, 
reported  having  a  stock  of  1  black,  16  cross,  and  2  red  foxes,  and  9 
minks. 

Thomas  Steffensen  and  Wm.  V.  Perry,  of  Eureka,  reported  a  stock 
of  4  foxes  and  11  minks. 

John  Fanning,  of  Wrangell,  reported  a  stock  of  3  martens  and  3 
minks. 

L.  G.  Michael,  of  Franklin,  had  in  his  possession  a  number  of  foxes 
in  1915.     One  litter  was  bom  in  that  year. 

Alex.  A.  Seaholm,  of  Hot  Springs,  reported  a  stock  of  6  cross  foxes 
and  4  martens. 

Isaac  Fisher,  of  Anvik,  reported  a  stock  of  6  foxes. 
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COlfDmORS  IN  THE  BRISTOL  BAT  RBOION. 

Observations  made  by  Warden  Brown,  who  was  stationed  in  the 
Bristol  Bay  region  during  the  winter  of  1915-16,  and  reported  by  him 
in  February,  1916,  gives  considerable  information  in  regard  to  con- 
ditions there. 

Fur  generally  was  as  fine  as  trappers  have  taken  in  years,  its  high 
quaUty  being  due  Ukely  to  the  long-continued  steady  cold  of  the 
winter. 

.  It  was  estimated  that  the  region  would  produce  this  season  as  com- 
pared with  the  preceding  season  three  times  as  many  fox  skins. 
Fox  pelts  were  the  only  ones  which  showed  an  increase  in  price  at 
the  trading  stations.  The  preceding  winter  traders  paid  from  $3.50 
to  $5  per  skin;  this  winter  from  $6  to  $10,  payment  being  made  in 
trade. 

Not  many  mink,  land  otter,  ermine,  or  lynx  were  being  caught, 
owing  hugely  to  the  low  prices  for  these  pelts.  Mink  and  lynx  were 
scarce,  while  ermine  were  plentiful  in  places.  Few  wolverine  skins 
were  being  offered  to  traders. 

Land-otter  skins  were  bringing  but  $5  each,  paid  either  in  trade  or 
cash.  Two  years  before  the  same  traders  were  paying  $20  each  for 
tiie  pelts  of  these  animals.  Mink  skins  were  bringing  at  traders'  stores 
75  cents  to  $1.25.  Two  years  ago  traders  p^id  from  $3  to  $4.50  for 
mink  skins.  Muskrat  skins  were  bringing  but  10  cents  each,  but 
these  skins  do  not  begin  entering  the  trading  stations  until  the  spring 
break-up.  Ermine  skins  were  bringing  50  cents  each,  about  the 
usual  price.  Lynx  skins  were  bringing  but  $5  each  at  trading  sta- 
tions.   Two  years  before  traders  paid  $22.50  for  them. 

Good  wolverine  skins  were  bringing  from  $12  to  $14.  The  Elskimos 
use  these  skins  generously  in  trinuning  their  clothing,  and  the  demand 
thus  created  prevents  wolverine  skins  from  leaving  this  region. 
Owing  to  a  similar  local  demand  for  wolf  skins,  the  pelts  of  these 
animals  were  bringing  from  $15  to  $20  each.  .The  wolf,  however,  has 
been  practically  exterminated  in  this  region. 

SHIPMENT  OF  FURS  FROM  ALASKA. 

A  regulation  of  the  department  requires  that  all  shipments  of  fuis 
from  Alaska  shall  be  reported  to  the  Bureau  of  Fisheries.  The  value 
of  these  reports  lies  chiefly  in  furnishing  information  as  to  the  quantity 
of  furs  shipped  from  the  Territory.  The  Bureau  provides  two  forms 
for  use  by  the  shippers  in  making  the  reports.  One  form  is  for  ship- 
ments made  by  mail,  and  each  shipment  of  this  character  must  be 
certified  by  the  postmaster  at  the  office  from  which  it  is  made.  The 
other  form  is  for  use  in  reporting  shipments  made  otherwise  than  by 
mail,  i.  e.,  by  freight,  express,  personal  baggage,  etc.  A  large  por- 
tion of  the  furs  shipped  from  Alaska  is  sent  by  mail. 
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Tlie  following  table  shows  the  ntimber  of  pelts  shipped  from 
Alaska  of  the  various  kinds  of  fnr-bearing  animals  in  the  years  end- 
ing November  15, 1913,  November  15, 1914,  and  November  15,  1915, 
respectively.  The  table  does  not  show  shipments  made  from  the 
Pribilof  Islands,  information  concerning  which  is"  given  elsewhere  in 
this  report.  The  Bureau  is  imder  obl^ation  to  the  collector  of  cus- 
toms at  Juneau  for  assistance  in  checking  its  statistics  with  the  records 
of  his  office. 

MnroR  Furs  Shifpbd  from  Alaska  uf  1913, 1914,  and  1915.^ 


YwendedNov.  15, 1913. 

Year  ended  Not.  15, 1914. 

Year  ended  Nov.  15, 1915. 

Bpecdes. 

Num- 
ber of 
pelts. 

Aver- 

Total 
Tahie. 

Num- 
ber of 
pelts. 

Averw 
value.* 

Total, 
value. 

Num- 
ber of 
pelts. 

Aver- 
vSue. 

Total 
yalue. 

Baar: 
Black 

111 
12 
72 
25 
6,550 

24 
»2 
768 
10,820 
132 
S,7S6 

4,772 

0,682 

47,062 

163,616 

1,800 

S12.57 
0.00 
23L50 
40.00 
4a  00 
10.00 
.96 

253.00 

46.50 

14.24 

9.80 

147.30 

12.03 

.40 

12L35 

7.56 

4.46 

.33 

ia70 

$17,13191 
842.00 

2,497.50 
480.00 

2,880.00 
250.00 

6,296.64 

6,072.00 
41,568.28 
10^996.89 

106,036.00 
19,443.60 
48,565.08 
19.60 
58,934.20 
73  195.92 

209  806.52 
53,903.28 

13,9ia00 

663 

32 

3 

$12.57 
9.00 
22.50 

288.00 
67.50 

730 

20 

3 

20 

$7.50 

7.50 

5a  00 

2a  00 

$5,54150 
150  00 

Brown 

Olacter 

15a  00 

Orittly 

400.00 

Poiiir... 

104 

10 

6,873 

13 

2» 

1,M0 

14,967 

158 

6,880 

1263 

6^990 

?497 

35  623 

101,202 

..oos 

4a  00 

laoo 

.96 

258.00 

46.59 

14. 2r 

9.80 

147.30 

11 98 

.40 

12.85 

7.66 

4.46 

.33 

ia70 

2oaoo 

4,16a  00 

100.00 

6,508.08 

8,289.00 
11,135.01 
19  651.20 

146,676.60 
22  536.90 
84,43110 
505.20 
85,585.50 
49,117.32 

168,878.58 
33,306.66 

10,785.60 

2oaoo 

Bearttr 

«70 
3,538 

8 

882 

1,360 

11,770 

187 

5,967 

51 

9,874 

3,028 

28,073 

32;  933 

980 

laoo 

.60 

4oaoo 
5a  00 

1100 

aoo 
15a  00 

13.00 
.10 

tis 

100 
.15 

aoo 

7oaoo 

KniliM....rr-r-. 

2,12180 

3,2oaoo 

10  100.00 

Fox: 
Blac* 

Bhio. 

Cross 

16, 32a  00 
94,160.00 

Red 

wSteff;;.::: 

28, 06a  00 
77,671.00 
5.10 
74,18100 
18,168.00 

Hare,Aiotic 

Lynx... 

kartcD 

Mink 

46,146.00 
4,93a  95 

Muskrat 

Ottor: 
i^^tid 

7,84a  00 

Sea 

ReindMr.......... 

5 

1,458 
34 
163 
242 

1.00 
L17 
.06 
7.00 
11.44 

5.00 
1,705.86 

172 
1,14L00 
2,768.48 

Seal,  hair.. ^ 

002 
44 
136 

1.17 

.08 
7.00 
11.44 

2,038.14 

5196 

308.00 

1,555.84 

SqiolrreL 

167 
51 
119 

.06 
4.00 
7.00 

8w35 

^olf 

204.00 

W;olvwin« 

833.00 

Total 

678,062.91 

649,66190 

400,53170 

o  Neither  the  fur-seal  skins  nor  the  fox  skins  from  the  Pribilof  Islands  are 
b  Assuming  same  average  values  as  for  year  preceding, 
c  Cooflsoated  pelts. 

mSCELLAIVEOUS  NOTES. 

The  following  brief  notes  in  r^ard  to  various  fur  bearers  are  deemed 
worthy  of  record: 

Beaver. — ^Warden  Townsend,  with  headquarters  at  Fairbanks,  re-  • 
ported  that  from  observations  made  by  him  in  the  summer  of  1915 
beavers  were  largely  on  the  increase.    Warden  Gray,  reporting  on 
conditions  in  southeast  Alaska,  states  that  in  no  other  year  has  the 
increase  of  these  animals  been  so  apparent. 

Fisher. — Definite  records  that  this  animal  occurs  in  Alaska  are  lack- 
ing, but  a  number  have  been  taken  just  over  the  eastern  boundary. 
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Lcmd  otter. — These  animals  are  believed  to  be  holding  tlieir  o^ 
everywhere  in  southeast  Alaska.  Their  habits  are  such  tliA^  tJ 
trapping  of  them  is  attended  with  diflScnlty. 

Lyvx. — A  large  increase  in  the  numbers  of  these  animah  is  reports 
from  the  interior  of  Alaska. 

Marmot. — Warden  Gray  reports  these  animals  abundant  along^  th 
mainland  in  the  region  of  Wrangell  and  suggests  that  some  ecooorai 
use  might  be  found  for  their  pelts. 

Marten. — In  connection  with  his  fox  farming,  J.  W.  Evans,  Koyn 
kuk,  has  also  experimented  with  martens,  a  pair  of  which  were  raisec 
in  captivity.  It  is  reported  that  the  pair  are  the  offspring  of  ctq>tiv'€ 
parents. 

More  of  these  animals  were  taken  in  the  region  about  Wrangell  in 
the  winter  of  1915-16  than  usual,  and  trappers  reported  the  signs  of 
these  animals  to  be  more  common  than  for  several  years  previous. 

Sea  otter. — Very  little  information  has  reached  the  Bureau  indi- 
cating that  the  sea  otter  has  undergone  any  appreciable  increase  in 
numbers  as  the  result  of  the  present  absolute  suspension  of  l^al 
killings.  It  is  reported  that  two  were  seen  near  Forrester  Island  and 
one  near  Warren  Island,  southeast  Alaska,  in  1915. 

LEASmO  OF  ISLANDS. 

No  additional  islands  were  leased  by  the  department  for  the  pur- 
pose of  propagating  foxes  and  other  fur-bearing  animals.  Hie  leases 
executed  in  1914  remained  in  force,  the  islands  under  lease  bdng  as 
follows: 

Island.  Lessee. 

Carlson  (Grafton) Moose  Bay  Fur  &  Trading  Co.,  Tacoma,  Waah. 

Middleton Joseph  Ibach,  Valdez,  Alaska,  vice  Tim  Marcum. 

Siraeonof J.  (I  Smith,  Sand  Point,  Alaska. 

Little  Koniuji A.  Grosvold,  Sand  Point,  Alaska. 
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By  John  N.  Oobb. 


NATURAL  mSTORY  OF  THE  COD. 

Strange  to  relate,  while  the  fishery  for  Pacific  cod  has  been  prose- 
cuted since  early  in  the  sixties,  scientists  are  not  yet  agreed  as  to  the 
proper  name  for  the  species.  According  to  Bean®  "Most  writers 
have  referred  to  it  under  the  name  of  Gadus  macrocephalus^  which 
was  bestowed  by  Tilesius  upon  the  Kamchatkan  cod,  the  figure  of 
which  suggests  that  it  was  based  upon  a  deformed  individual.  Cope, 
in  1873,  described  the  young  of  the  common  Alaska  cod  as  a  new 
species,  Gadus  auratua^  from  specimens  collected  by  Prof.  Greorge 
Davidson,  of  the  United  States  Coast  Survey,  at  Unalaska.  Stein- 
dachner,  in  the  Proceedings  (Sitzungsberichte)  of  the  Vienna 
Academy,  lxi,  1, 1870,  adopts  the  name  G.  maorocephaltis  for  a  large 
cod  taken  in  De  Castries  Bay  (mouth  of  Amur  River),  Siberia.  In 
this  example  the  length  of  the  head  is  contained  exactly  three  times 
in  the  total  length  to  the  extreme  end  of  the  pointed  caudal  pedimcle. 
The  same  proportion  may,  however,  be  found  in  any  place  where 
large  numbers  of  Gadus  morrhua  are  taken,  and  it  can  readily  be 
proven  to  be  only  a  matter  of  individual  variation." 

In  the  summer  of  1880,  the  late  Prof.  Spencer  F.  Baird,  then 
United  States  Commissioner  of  Fish  and  Fisheries,  sent  Dr.  Tarleton 
H.  Bean  to  Alaska  for  the  purpose  of  investigating  its  fish  and 
fisheries,  and  he  made  the  first  extended  report  on  the  Pacific  cod 
that  had  been  made  up  to  that  time.^  As  a  result  of  his  investiga- 
tions, he  considers  the  Atlantic  and  Pacific  cod  as  of  the  same  species. 
Jordan  and  Evermann*'  call  it  G,  macrocephalus^  and  in  justification 
of  this  state :  "  In  external  respects  we  recognize  no  distinction  be- 
tween this  species  [referring  to  a  specimen  20  inches  long  taken  in  the 
Strait  of  Juan  de  Fuca  by  the  Albatross]  and  the  common  eastern 
codfish,  except  that  the  head  seems  larger."  They  also  quote  Dr. 
Gilbert**  as  follows:  "It  has  been  frequently  pointed  out,  and  is  well 

•  The  Cod  Fishery  of  Alaska,  by  Tarleton  H.  Bean.  The  Fisheries  and  Fishery  Indus- 
tries of  the  United  States,  pt.  ii,  sec.  5,  vol.  i,  p.  198,  199. 

» Ibid.,  p.  198-226. 

•  The  Fishes  of  North  and  Middle  America,  by  D.  8.  Jordan  and  B.  W.  KToro^ann 
Bolletin,  United  States  National  Museum,  no.  47.  pt.  in,  p.  2541,  2542.     (1898.) 

•  Ibid.,  p    2642. 

86497°— 17 26  ^ 
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known  to  fishermen,  that  the  Pacific  codfish  has  a  smaller  air  bladder 
or  sound  than  the  Atlantic  cod.  Pending  an  examination  of  this 
question,  which  we  are  not  now  in  a  position  to  make,  we  propose 
to  recognize  the  Pacific  fish  as  a  distinct  species." 

Much  has  been  said  and  written  of  the  difference  in  size  between 
the  sound  of  the  Atlantic  cod  and  that  of  the  Pacific.  A  large  part 
of  this  is  hearsay,  based  largely  qn  the  statements  of  fishermen,  few 
of  whom  have  ever  made  any  effort  to  save  them.  The  writer  cut 
out  a  few  sounds  in  1913,  but,  unfortunately,  these  were  lost  in  some 
way  during  transportation;  and,  although  it  had  been  some  years 
since  he  had  cut  a  sound  from  an  Atlantic  cod,  it  seemed  to  him 
that  the  Paci&  sounds  were  almost,  if  not  quite,  as  large,  but  thin- 
ner. Some  few  years  ago  the  Alaska  Codfi^  Co.  made  an  effort  to 
save  the  sounds  at  one  of  its  Alaska  stations,  but  the  men  refused  to 
do  so  except  at  an  exorbitant  price.  A.  Greenebaum,  the  president 
of  the  company,  writes  that  the  sounds  are  small  in  siz^. 

The  only  authentic  record  the  writer  has  of  a  direct  comparison 
of  Pacific  and  Atlantic  sounds  is  in  a  letter  from  Dr.  W.  C.  Kendall, 
assistant,  United  States  Bureau  of  Fisheries,  under  date  of  Jan- 
uary 22, 1915,  in  which  he  states : 

The  air  bladder  of  the  big  Pacific  cod  [the  weight  of  this  was  about  SO  pounds 
and  its  total  length  about  39  inches],  after  removal,  measured  about  13  Inches 
In  length,  with  no  perceptible  horns  excepting  slight  projections,  but  it  had  a 
very  large  pouch  on  each  side  of  the  anterior  end. 

The  air  bladder  of  the  big  Atlantic  cod  [of  a  weight  of  34^  pounds  and  a 
length  of  43 J  inches]  was  of  the  same  length  approximately,  pouches  small, 
tout  the  horns,  which  could  not  be  fully  straightened  out,  measured  each  10 
inches  in  length.    In  natural  position  in  the  fish  they  are  coiled  up. 

The  small  Pacific  cod  [8  or  (9?)  pounds  and  28|  inches  long]  was  in  such 
bad  condition  that  the  air  bladder  could  not  be  removed  Intact,  but  the  one 
horn  that  could  be  found  was  only  1  inch  in  length. 

The  other  Atlantic  cod  [weights  and  lengths  about  the  same]  had  air  blad- 
ders and  horns  as  follows:  Length  9^,  horns  2i  and  3;  length  101,  horns  Si 
ancl  3i ;  length  10  inches,  horns  7  and  51  inches. 

It  is  to  be  hoped  that  some  one  will  soon  take  up  the  study  of 
the  comparison  of  the  sounds  from  the  cod  of  both  oceans,  as  should 
the  Pacific  soimd  prove  to  be  uniformly  smaller  than  those  from 
the  Atlantic  cod  it  would  furnish  a  distinguishing  feature. 

DISTRIBirnON. 

The  Pacific  cod  is  occasionally  found  as  far  south  as  Cape  Flattery 
on  the  Washington  coast.  From  Puget  Sound  north  to  southeast 
Alaska  they  are  said  to  be  more  common,  although  in  no  part  of  this 
region  is  a  commercial  fishery  maintained  for  them.  In  southeast 
Alaska,  in  early  years,  a  small  fishery  was  maintained  in  and  ad- 
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jacent  to  Chntham  Strait,  but  nothing  has  been  done  here  of  recent 
years.  Cod  in  abundance  are  not  to  be  found  until  the  Portlock  Bank 
is  reached.  From  here  to  Akutan  Pass  cod  are  very  abundant,  and 
probably  will  be  found  in  considerable  abundance  along  the  Aleutian 
Chain  beyond  the  pass.  In  Bering  Sea,  between  Unimak  Pass  and 
Bristol  Bay,  are  to  be  found  several  large  and  important  banks  ad- 
jacent to  Unimak  Island  and  the  Peninsula.  They  have  been  re- 
ported as  far  north  as  St.  Lawrence  Island  in  Bering  Sea,  but  none 
have  been  reported  in  the  Arctic  Ocean.  Edgar  O.  Campbell,*  a 
school-teacher  for  the  United  States  Bureau  of  Education,  on  St. 
Lawrence  Island,  in  a  letter  dated  September  21,  1909,  has  the  fol- 
lowing to  say  as  to  the  presence  of  cod  around  the  island : 

A  few  codfish  feed  here  and  are  caught  every  year  from  July  to  October,  but 
not  in  any  appreciable  numbers  except  every  third  to  fifth  year.  This  year 
promises  to  be  a  good  one,  although  the  Eskimos  are  so  timid  they  will  not  go 
out  for  more  than  a  half  mile  from  shore  in  their  skin  canoes.  Some  years 
the  fish  stay  until  in  November  and  great  numbers  of  them  are  caught  by  the 
ice  as  the  sea  freezes  over.  How  do  you  suppose  this  happens?  I  have  sup- 
posed that,  as  the  top  of  the  sea  coats  over  with  a  slushy  soft  ice,  the  cod,  for 
some  reason  or  other,  it  may  be  for  air,  jump  up  through  the  ice  and  fall  on 
the  surface,  their  weight  not  being  sufficient  to  carry  them  below  into  water 
again.  At  any  rate  they  soon  freeze  and,  as  soon  as  the  ice  is  solid  enough 
to  walk  on,  the  Eskimos  bring  them  home  in  great  piles,  like  cordwood.  This 
has  happened  twice  since  we  came  in  1901.  In  such  years  the  fox  catch  is 
sure  to  be  light,  for  the  fox  are  so  well  fed  they  are  wary  of  prepared  bait. 
♦    •    • 

On  the  Asiatic  shore  cod  have  been  reported  as  far  north  as  Cape 
Tchaplin,  East  Siberia,  while  they  have  been  found  as  far  south  as 
Hakodate  in  Japan.    They  are  most  abundant  in  the  Okhotsk  Sea. 

SIZE. 

A  very  erroneous  idea  of  the  size  of  Pacific  cod  seems  to  be  prevalent 
in  certain  works  on  ichthyology.  Even  as  late  as  1907  Evermann 
and  Goldsborough  *  state :  "  We  have  no  record  of  any  large  examples 
of  this  cod  from  the  Pacific,  where  it  perhaps  does  not  reach  a 
weight  exceeding  15  or  20  pounds."  Bean*^  reports  having  seen 
many  which  weighed  not  less  than  30  pounds  caught  on  the  inshore 
banks,  where  the  cod  are  notably  smaller  than  those  found  on  the 
off^ore  banks.  He  also  quotes  reports  from  others  as  to  cod  weigh- 
ing from  20  to  50  poimds. 

The  writer  spent  the  summer  of  1913  at  the  Pirate  Cove  station  of 
the  Union  Fish  Co.    During  the  greater  part  of  the  time  almost  no 

•  Mr.  Campbell  bad  written  for  information  as  to  how  tbe  natlTes  could  best  catch  cod 
fbr  their  own  use. 

*The  Fishes  of  Alaska,  by  B.  W.  Evermann  and  E.  L.  Goldsborough.  Bulletin,  United 
States  Bureau  of  Fisheries,  vol.  xxvi,  1906,  p.  848.     (1907.) 

•  The  cod  fishery  of  Alaska,  by  Tarleton  H.  Bean.  The  Fisheries  and  Fishery  Indus- 
tries of  the  United  States,  pt.  ii.  sec.  5,  vol.  i,  p.  202,  203. 
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snappers  were  to  be  seen  and  the  fish  averaged  very  large — probably 
12  to  16  pounds  most  of  the  time.  On  June  16  he  weighed  6  cod, 
selected  so  as  to  show  the  different  sizes,  with  the  following  results: 
One  weighed  40  pounds,  length  43  inches  from  tip  to  tip:  one 
weighed  37  pounds,  length  42J  inches  from  tip  to  tip;  one  weighed 
22  pounds ;  one  weighed  21  pounds,  length  39  inches  from  tip  to  tip ; 
one  weighed  23J  pounds;  one  weighed  11^  pounds,  length  31  inches 
from  tip  to  tip. 

He  had  the  first  fish  dressed  immediately  after  being  weighed  and 
measured,  and  when  ready  for  the  salting  tank  it  weighed  21  pounds. 
Before  being  weighed  in  the  first  place  all  of  these  fish  had  been 
bled  by  having  their  throats  cut 

On  a  number  of  occasions  he  saw  fish  at  the  shore  stations  which 
would  undoubtedly  run  over  40  pounds  if  put  on  the  scales.  All  of 
the  fish  noted  above  were  from  inshore  banks.  Cod  run  larger  in 
size  on  the  offshore  banks,  and  it  is  probable  that  fish  running  from 
60  to  60  pounds  are  sometimes  taken  on  Slime  and  Sannak  Banks, 
where  the  largest  cod  are  foimd. 

During  the  winter  months  the  cod  are  quite  thin  and  watery,  and 
probably  would  not  average  in  the  round  much  more  than  7  to  9 
pounds. 

There  are  no  records  of  any  monster  specimens  having  been  secured 
on  the  Pacific  banks,  similar  to  those  reported  occasionally  from  the 
Atlantic.  Capt.  J.  A.  Matheson,  of  Anacortes,  Wash.,  who  has  been 
engaged  in  the  cod  fishery  for  a  number  of  years,  says  that  the  largest 
dry-salted  cod  he  ever  received  from  his  vessels  weighed  18  pounds. 

In  the  southern  part  of  its  range  the  cod  are  generally  small,  in 
many  places  being  no  larger  than  those  known  as  snappers  on  the 
cod  banks. 

MIGRATIONS. 

On  the  main  cod  banks  fish  are  to  be  found  throughout  the  year, 
although  very  scarce  at  times.  On  certain  of  the  inshore  banks  cod 
are  to  be  found  all  the  year  in  considerable  abundance,  with  periods 
of  great  abundance;  on  other  inshore  banks  only  during  the  winter 
months  are  the  fish  found  in  any  abundance,  while  on  others  they 
are  plentiful  only  during  the  summer  months.  Pirate  Cove,  Unga, 
and  Kelleys  Eock  are  all-the-year-round  stations,  the  Sannak  Island 
and  Northwest  Harbor  stations  are  all-winter  ones,  while  Sanborn 
and  Dora  Harbors  are  open  only  during  the  summer  months.  At  the 
stations  open  the  whole  year  the  best  fishing  is  usually  from  March 
to  September,  both  inclusive.  Part  of  this  superiority  is  undoubtedly 
due  to  the  better  weather  which  prevails  during  these  months  than 
during  the  rest  of  the  year,  but  the  reports  and  statistics  all  agree 
in  showing  that  there  is  a  greater  shoreward  migration  of  the  schools 
during  this  period. 
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SPAWNING. 

Cod  are  found  spawning  during  the  winter  months,  principally  in 
January  and  February.  Those  caught  during  February  and  March 
and  the  early  part  of  April  are  usually  quite  thin,  due  to  their 
having  spawned  shortly  before  this. 

In  many  females  the  eggs  are  not  extruded  at  the  regular  period, 
and  in  many  instances  these  eventually  harden  into  an  almost  solid 
mass.  At  Pirate  Cove,  in  1913,  the  author's  attention  was  early  called 
to  these  delayed  spawners.  The  first  one  was  observed  on  May  10, 
shortly  after  his  arrival  at  the  station.  From  then  on  they  occasion- 
ally appeared  until  early  in  August,  when  they  became  quite  numer- 
ous. On  June  25  he  cut  out  of  one  female  a  roe  which  weighed  8 
pounds.  Occasionally  the  eggs  would  be  found  in  a  mass  with  the 
usual  envelope  missing.  In  no  instance  that  he  observed  did  this  con- 
dition seem  to  affect  the  health  of  the  fish,  all  of  them  appearing  to 
be  normal  fish  so  far  as  food  qualities,  weight,  etc.,  were  concerned. 

YOtJNG. 

Dr.  Bean's  observations  showed  young  cod  as  present  in  shallow 
water  near  shore  at  some  place  or  other  on  the  Pacific  side  between 
Cooks  Inlet  and  Unalaska  between  May  and  October,  and  that  about 
the  middle  of  the  latter  month  they  reach  an  average  length  of  4  or 
5  inches. 

On  September  7,  1913,  the  writer  first  noticed  large  numbers  of 
young  cod  from  2  to  4  inches  in  length  swimming  around  Pirate  Cove 
harbor,  and  they  were  still  there  in  large  numbers  when  he  left  on 
September  26.  The  small  native  boys  would  occasionally  catch  them 
on  a  baited  hook  or  bent  pin,  which  the  fry  would  eagerly  pursue. 
They  were  also  occasionally  found  in  the  stomachs  of  adults  brought 
in  by  the  fishermen,  showing  conclusively  that  the  cod  do  not  dis- 
criminate against  their  own  offspring. 

POOD. 

The  food  of  the  Pacific  cod  is  as  plentiful  and  as  varied  as  in  the 
Atlantic.  Any  fish  that  it  can  capture  forms  a  part  of  its  food.  The 
writer  opened  and  examined  the  stomachs  of  many  cod  at  Pirate  Cove 
station  during  the  summers  of  1912  and  1913,  and  he  was  surprised  at 
the  variety  of  food  found  therein.  During  July,  1913,  shrimp  were 
exceedingly  abundant  in  their  stomachs.  He  also  found  three  ducks 
with  bright  red  feet,  known  locally  as  "Alaska  pigeons,"  these  had 
evidently  been  swallowed  but  a  short  time  before,  as  they  were  all  in 
an  excellent  state  of  preservation.  Alaska  pollock  {Theragra  chalcO' 
grarmna)  seemed  to  be  the  chief  food  of  the  cod,  although,  strange  to 
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relate,  it  was  found  to  be  absolutely  worthless  as  bait  when  cut  into 
pieces.  Sculpins  are  frequently  found  in  its  stomach,  as  are  also  sal- 
mon, herring  {Clupea  pallasi)^  capelin,  halibut,  and  sand  launce 
{Arn/modyteg  personatus).  Yellow  striped  fish,  or  "Atka  mackerel " 
{Pleurogrammus  monopterygitis) ^  is  a  popular  article  of  food  when 
in  season.  The  male  red  rock  trout  {Hexagrammos  supercUiostis) , 
which  has  greenish  colored  flesh  and  is  given  the  common  name  of 
■'  porgy  "  by  the  fishermen,  is  a  favorite  article  of  food.  Sometimes 
young  cod  are  found  in  the  stomachs  of  the  adults.  Octopi  and 
shrimp  are  favorites  of  the  cod,  and  during  the  summer  months  their 
stomachs  will  be  found,  in  certain  sections,  to  be  filled  with  the 
latter. 

OTHER  MEMBERS  OF  THE  GADIDJB. 

An  odd  feature  of  the  cod  fisheries  of  the  Pacific  is  the  total  ab- 
sence of  the  haddock  and  hake,  which  form  such  a  large  proportion  of 
the  catch  of  the  Atlantic  Gadidae  fishery.  The  pollock  of  Alaska  is 
quite  different  from  the  one  found  in  the  Atlantic.  The  minor  species 
of  the  Gadidae  found  on  this  coast  are  described  below. 

Ling. — ^The  ling  (Lota  maculosa)  is  our  only  fresh-water  member 
of  the  Gadida?,  and  is  said  to  be  common  in  the  Yukon  Basin,  and  has 
also  been  reported  from  the  Nushagak,  Fraser,  and  Columbia  Rivers. 
It  attains  a  length  of  1  to  3  feet.  Although  fully  as  palatable  as 
the  ling  found  in  east-coast  streams,  it  is  rarely  utilized  as  food, 
except  in  British  Columbia  and  Washington,  where  large  quantities 
are  marketed* 

Tomcod, — ^The  tomcod,  or  wachna  {Microgadus  proxim/us)^  is 
found  in  abundance  from  Alaska  to  Monterey.  In  the  more  southern 
portions  of  its  range  it  is  often  sold  in  the  markets  as  "  smelt"  In 
form  the  tomcod  is  a  miniature  cod,  and  there  is  difficulty  in  dis- 
tinguishing the  young  of  the  two  species.  The  tomcod  rarely  ex- 
ceeds a  foot  in  length  and  is  esteemed  as  a  delicacy  in  many  localities. 

In  the  northern  portion  of  Bering  Sea  the  wachna,  as  it  is  called, 
is  of  great  importance  to  the  natives,  who  depend  upon  it  for  a  con- 
siderable part  of  their  food  supply  during  the  winter  season.  Mr. 
Dall  **  has  the  following  to  say  of  this  fishery : 

This  fish  much  resembles  the  common  tomcod  of  the  Eastern  States,  •  •  • 
but  whUe  the  latter  is  of  most  insignificant  importance  from  its  scarcity  and 
poor  quality,  the  former  species  occupies  a  very  important  place  in  tlie  domestic 
economy  of  both  natives  and  Russians  on  both  shores  of  Bering  Sea.  It  is 
apparently  a  permanent  inhabitant  of  these  coasts,  but  is  most  abundant  in 
the  fall  of  the  year,  when  the  ice  begins  to  form  in  the  rivers  and  along  the 
shores.  The  Waukhni  fishery  commences  about  the  middle  of  October.  At  first 
it  is  caught  from  boats  anchored  close  inshore,  but  later  the  natives  cut  holes 


•  Report  of  Commissioner  of  Agriculture  for  1870,  p.  381.     (1871.) 
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in  the  new  Ice,  set  op  two  or  diree  stakes,  with  a  mat  hung  upon  them  to  keep 
off  the  wind,  and  sit  there  all  day,  hauling  them  in  as  fast  as  the  line  is  dropped 
into  the  water.  The  hook  is  made  of  white  walrus  ivory,  furnished  with  a 
sliarp  pin  set  in  obliquely,  but  without  a  barb.  The  whiteness  of  the  ivory, 
which  is  kept  constantly  In  motion,  attracts  the  fish,  but  no  bait  whatever  is 
used.  In  November,  when  the  ice  becomes  very  thick  and  the  cold  increases, 
the  fish  retire  to  deeper  water,  and  the  fishing  is  over  until  the  following 
spring.  ♦  ♦  ♦  They  are  preserved  by  r^noving  the  intestines  and  drying  in 
large  bunches  strung  on  seal  line,  or  by  throwing  them  as  they  are  into  long 
cylindrical  baskets  made  of  twisted  grass  and  keeping  them  entire  in  a  frozen 
state.  ♦  ♦  ♦  They  are  among  the  most  palatable  of  the  many  fish  found  in 
these  seas,  and  the  numl>er  preserved  is  so  great  as  to  be  almost  incalculable. 
They  serve  the  natives  for  food,  either  boiled  or  in  the  frozen  state.  They  also 
form  an  important  article  of  dog  feed  in  the  norths n  pcnrtions  of  Alaska  near 
the  coast 

Hon.  James  Wickersham,  Delegate  from  Alaska,  has  famished  Hie 
author  with  the  following  description  of  the  apparatus  used  by  the 
natives  and  their  method  of  operating  same  of  recent  years : 

When  the  Eskimo  woman  is  fishing  through  the  ioe  on  Bering  Sea  for  tomood 
she  uses  a  line  with  a  barbless  hook  at  the  end.  She  also  has  two  short  sticks 
in  her  hands  and  generally  a  baby  strapped  on  her  back.  As  soon  as  she  gets 
a  bite  she  slips  one  stick  a  foot  or  two  down  the  line  and  begins  raising  it  m:^ 
As  soon  as  the  stick  gets  too  high  she  slips  the  other  a  few  feet  below  the  first, 
but  on  the  other  side  of  the  line,  and  thus  continues  hauling  In  the  line  with 
the  sticks  alternately  untU  finally  the  catch  comes  above  the  lea  With  a  quick 
movement  of  the  line  and  stick  the  fish  is  shook  off,  and  frequently  before  it 
falls  onto  the  ice  is  frozen  solid.  The  woman  is  wearing  heavy  gloves,  and  the 
reason  for  not  touching  the  wet  line  with  the  gloved  hands  is  to  prevent  them 
from  getting  wet  and  covered  with  ice  and  thus  becoming  useless.  The  line  is 
lowered  in  the  same  manner,  and  from  long  practice  the  natives  are  very  ex- 
pert. The  fish  are  put  in  baskets  and  will  keep  fresh  as  long  as  they  remain 
frozen.    A  windbreak  of  ice  and  snow  is  frequently  constructed. 

Alaska  pollock* — ^The  Alaska  pollock  {Theragra  chcHcograrrmia) 
is  an  abundant  and  widely  distributed  specite  in  Alaska.  It  is  found 
in  the  Bering  Sea  and  the  neighboring  waters  south  to  Sitka  and  the 
Kurils.  It  usually  swims  near  the  surface  and  forms  a  considerable 
portion  of  the  food  of  the  fur  seal  and  the  cod.  It  reaches  a  length  of 
8  feet,  although  the  average  is  more  nearly  about  half  this.  At  present 
no  use  is  made  of  it  as  food,  although  it  will  in  time  become  an 
important  item  in  the  commercial  fisheries.  In  1907  the  writer 
caught  a  specimen  at  Seward,  Alaska,  but  it  was  apparently  so  rare 
in  that  locality  that  no  one  there  seemed  to  recognize  it. 

South  of  Sitka  is  found  a  closely  related  species,  T.  fucensis^  which 
is  said  to  be  abundant  in  Puget  Sound,  and  is  found  as  far  south 
as  Monterey  Bay. 

Eleginus  navaga  is  common  and  abundant  along  the  entire  Alaska 
coast,  and  on  the  Asiatic  side  as  far  south  as  the  Kamchatka  Penin- 
sula, at  least.  It  is  rarely  ever  used  as  food,  due  to  the  great 
abundance  of  other  better-known  fishes. 
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Polar  cod. — ^The  polar  cod  {Boreogadus  saida)  is  common  along 
the  coasts  of  Arctic  Alaska  and  northern  Siberia.  Like  the  pollock, 
this  species  has  tiie  lower  jaw  longer  than  the  upper.  They  form  an 
important  article  of  food  with  the  Eskimos  during  certain  seasons 
of  the  year.  John  Murdoch*"  has  the  following  description  of  the 
fishery: 

UsnaHy  daring  the  latter  part  of  October  and  early  in  November,  after 
the  sea  has  closed  and  when  tide-cracks  form  along  the  shore,  the  natives 
generally  catch  a  good  many  of  them  at  the  very  edge  of  the  beach  in  about 
a  foot  of  water. 

They  use  a  short  line  of  whalebone  to  which  is  attached  a  small  Inre  made 
of  blackened  ivory,  which  roughly  represents  an  amphlpod  crustacean  and  is 
armed  with  a  barbless  hook. 

After  this  no  more  are  caught  till  after  the  return  of  the  sun,  early  in 
February.  The  natives  say  that  they  go  away,  and  it  is  quite  probable  that 
they  leave  the  shore  and  go  off  Into  deeper  water.  If  there  were  any  fish  to 
be  caught,  the  natives  would  undoubtedly  fish  for  them  during  the  winter 
months,  as  at  this  season  they  are  frequently  hard  pressed  for  food. 

Early  In  February  they  become  exceedingly  abundant  in  about  15  fathoms 
of  water  wherever  there  is  a  level  field  of  the  season's  Ice  not  over  4  feet  in 
thickness,  inclosed  between  rows  of  hummocks  of  broken  ice.  •  •  •  Large 
numbers  of  the  natives  from  the  Cape  Smythe  village,  especially  women  and 
children,  resorted  to  this  field  nearly  ey&rj  day  and  caught  these  fish  literally 
by  the  bushel. 

The  lish  are  jigged  and  the  hook  is  kept  near  the  bottom. 

SPECIES  MISCALLED  COD. 

A  confusing  feature  on  the  Pacific  coast  is  the  number  of  species, 
unrelated  to  the  Gadidte  and  none  of  which  resemble  the  true  cod. 
which  are  commonly  known  as  cod  and  which  are  frequently  classed 
with  the  cod  by  the  uninitiated.  Among  these  the  more  prominent 
are  the  following:  Cultus  cod,  blue  cod,  or  buffalo  cod  {Ophiodon 
elongatus).  is  a  large,  coarse  fish  reaching  a  length  of  3  to  4  feet,  and 
a  weight  of  30  or  40  pounds,  with  the  flesh  a  livid  blue  or  green  in 
color.  It  is  found  from  Sitka  to  Santa  Barbara,  and  is  especially 
important  as  a  food  fish  in  British  Columbia  and  the  State  of  Wash- 
ington.   In  cooking,  the  flesh  of  this  fish  turns  white. 

Black  cod,  coalfish.  beshow,  or  skill  (Anoplopoma  fimbria),  is 
found  from  the  Aleutian  Islands  to  Monterey.  It  is  most  abun- 
dant in  the  regions  frequented  by  the  halibut,  from  southeast  Alaska 
to  the  Washington  coast.  It  attains  a  length  of  18  to  20  inches  and 
a  weight  of  5  pounds.  Many  are  marketed  in  a  fresh,  frozen,  or 
salted  condition,  and  the  fish  is  growing  steadily  in  popularity.  It 
is  usually  taken  in  deep  water,  from  70  to  90  fathoms,  though  it  is 
often  found  even  at  depths  of  200  to  250  fathoms. 

'  Natural  History,  Report  of  tbe  iDtematlonal  Polar  Bxpedition  to  Point  Barrow. 
Alaska.  FUbee,  p.  120-30.     (1886.) 
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Several  species  of  Sebastodes  (notably  S.  ruherrimus^  S.  pinniger^ 

and  S,  mystinus)^  known  as  red  rock  cod,  are  found  from  San  Diego 

to  Alaska.    They  are  excellent  food  fishes  and  are  in  considerable 

demand. 

BANKS  FR£QU£NT£P  BY  QOD. 

The  codfishing  banks  are  of  two  kinds — ^the  inshore  banks,  which 
lie  close  in  to  shore,  or  in  the  bays,  straits,  and  sounds  between  the 
numerous  islands  and  the  mainland  and  between  the  islands  them- 
selves, and  the  outer  banks,  vt^hich  lie  at  varying  distances  off  the 
mainland  or  the  various  groups  of  islands.  Together  they  form  by 
far  the  largest  group  of  cod  banks  in  the  world. 

Outside  of  the  surveys  made  by  the  United  States  Bureau  of  Fish- 
eries steamer  Albatross^  very  little  has  been  done  to  fijt  with  cer- 
tainty the  boundaries  of  the  various  banks  and  much  remains  to 
be  accomplished  in  this  line.  The  Albattoss  survey  has  been  supple- 
mented by  data  obtained  from  fishermen  frequenting  these  banks  and 
from  personal  observation  over  a  period  comprising  several  fishing 
seasons. 

According  to  the  investigations  of  the  Albatross^  the  following 
represent,  roughly,  the  areas  of  the  offshore  banks  upon  which  she 
worked,  although  in  several  instances  the  work  was  suspended  before 
the  end  of  the  bank  was  reached : 

6q.  miles. 

SUme  Bank * 1, 445 

Baird    Bank 9, 200 

Between  Ugomak  Island  and  Killuluk  Bay,  in  tlie  Pacific  Ocean 2,000 

Davidson  Bank 1, 600 

Sannak  Bank 1, 300 

Between  Sannak  and  Shimiagln  Hanks 1,  800 

Shumagin  Bank 1,  800 

Albatross  Bank 3,  700 

Portlock  Bank 6,  800 


Total 29, 645 

Practically  no  attempt  was  made  by  the  Albatross  to  seek  for  cod 
banks  along  the  Aleutian  Chain  west  of  Akutan  Pass,  where  cod  are 
said  to  be  numerous.  Also  no  attempt  was  made  to  find  banks  in 
Bering  Sea  north  of  Cape  Newenham,  although  cod  have  been  found 
as  far  north  as  St.  Lawrence  Island. 

No  estimate  has  ever  been  made  of  the  extent  of  the  inshore  banks, 
which  are  very  extensive.  It  is  probable  that  these  would  be  from 
one-third  to  one-half  the  area  of  the  offshore  banks,  possibly  more. 

No  one  knows  the  extent  of  the  cod  banks  along  the  Asiatic  shores 
of  the  Pacific  Ocean,  but  they  can  not  be  much  smaller,  if  any,  than 
those  on  the  American  side,  and  it  is  possible  that  more  extended 
investigations  will  develop  that  they  meet  the  American  banks  at 
certain  places. 
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CfFFSnOBE   BANKS    IK    BERING    SEA* 

Owing  to  a  lack  of  good  harbors  in  Bering  Sea,  the  offshore  banks 
are  the  only  ones  frequented  at  present  by  the  fishing  vessels,  and 
these  are  amongst  the  most  productive  in  all  Alaska.  As  the  hold- 
ing ground  on  these  banks  is  good,  a  properly  equipped  vessel  finds 
little  difficulty  in  riding  out  all  ordinary  gales.  All  cod  banks  so  far 
found  are  mostly  situated  to  the  eastward  of  a  line  connecting  Cape 
New^iham  with  tiie  northwest  cape  of  Unimak  Island  and  off  the 
northern  side  of  Unalaska  Island. 

Slime  Bank. — ^The  first  cod  bank  to  be  reached  by  a  fishing  vessel 
after  entering  Bering  Sea  is  Slime  Bank.  As  delineated  by  the 
Albatross,  it  begins  directly  off  Cape  Sarichef ,  the  northwest  cape  of 
Unimak  Island,  is  elongate  in  ^ape,  and  follows  approximately 
the  trend  of  the  adjacent  coast  to  within  a  few  miles  of  Amak 
Island,  its  inner  margin  lying  only  a  short  distance  off  the  land. 
It  is  about  85  miles  in  length  and  17  miles  in  average  width,  broaden- 
ing somewhat  at  the  eastern  end;  its  total  area  is  estimated  at  about 
1,445  square  miles.  The  depths  foimd  on  the  bank  range  from  20 
to  50  fathoms,  while  the  bottom  consists  generally  of  black  sand 
and  gravel,  frequently  intermingled  with  pebbles,  and  sometimes 
of  gray  and  yellow  sand,  rocks  also  occurring  near  the  shore. 

The  deep  water  lying  off  the  northern  entrance  to  Unimak  Pass 
forms  the  western  end  of  the  bank,  70  fathoms  being  found  near  the 
edge  and  depths  exceeding  100  fathoms  a  short  distance  farther  away. 
Off  its  northern  edge  the  depths  determined  by  the  soundings  of  the 
Albatross  range  from  53  to  62  fathoms,  with  muddy  bottom  at 
three  of  them.  Toward  the  eastern  end,  however,  on  the  northern 
side  sand  and  gravel  occur,  and  in  this  locality  the  precise  limits  of 
the  bank  are  still  undefined. 

There  are  no  harbors  suitable  for  cod  vessels  along  the  adjacent 
diore,  although  protection  may  be  found  in  several  bays,  notably 
Dublin  and  Shaw  Bays,  during  southeast  to  southwest  winds.  Amak 
Island,  which  lies  about  11  miles  off  Izenbeck  Bay,  also  furnishes 
some  protection  during  the  prevalence  of  southeast  and  southwest 
winds. 

The  bank  derives  its  name  from  the  presence  of  immense  numbers 
of  a  large  jellyfish,  brownish  or  rusty  in  color,  measuring  6  to  18 
inches  across  the  disk,  and  provided  with  long  slender  tentacles 
having  great  stinging  powers.  It  is  said  by  the  fishermen  that 
the  jellyfish  are  never  ol^erved  upon  the  surface  of  the  sea,  but  seem 
to  occupy  an  intermediate  zone  toward  the  bottom.  They  claim  that 
these  animals  sometimes  interfere  with  the  hooks  reaching  bottom, 
and  by  covering  the  bait  render  it  unattractive  to  the  fish.  Wlien 
brought  to  the  surface  they  are  uncomfortable  objects  for  the  fisher- 
men to  disentangle  Irom  the  hook  and  line.    They  do  not  become 
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abundant  until  the  latter  part  of  June,  when  the  fidiermen  generally 
move  on  to  Baird  Bank. 

Probably  the  finest  ood  secured  on  any  of  the  Alaska  banks  are 
taken  on  Slime  Bank. 

Baird  Bank. — Baird  Bank,  so  named  by  Capt.  Tanner  of  the 
AlbatrosB  in  honor  of  Prof.  Spencer  F.  Baird,  the  first  United  States 
Commissioner  of  Fish  and  Fidieries,  was  then  generally  known  to 
the  fishermen,  and  is  yet  to  a  few  of  them,  as  the  Port  Moller  bank 
or  ground.  As  described  and  charted  by  the  All>atTOB%^  it  commences 
a  few  miles  east  of  Amak  Island  and  extends  northeastward  off  the 
northern  side  of  the  Alaska  Peninsula  to  the  vicinity  of  Cape 
Chichagof ,  at  the  mouth  of  the  Ugaguk  River,  a  distance  of  about 
230  miles.  It  has  an  average  width  of  about  40  miles  and  an  extreme 
width  of  58  miles,  its  total  area  being  estimated  at  about  9,200  square 
miles,  making  it  the  largest  known  bank  in  Alaska,  and  some  800 
miles  more  than  that  of  (Georges  Bank,  in  the  North  Atlantic  Ocean. 

The  Albairo9s  investigations  indicated,  however,  a  strong  proba- 
bility that  the  Kululak  ground  and  the  region  off  Cape  Pierce  are 
really  extensions  of  this  bank,  the  investigations  not  having  been 
carried  to  a  definite  conclusion  with  respect  to  this  matter.  Outside 
of  Bristol  Bay  the  observations  were  not  carried  beyond  the  limits 
of  the  bank  as  defined  by  the  Albatross^  and  the  entire  width  of  its 
western  portion  still  remains  to  be  determined.  It  is  also  not  im- 
possible, according  to  Capt.  Tanner,  that  some  connection  may  be 
found  to  exist  between  Baird  and  Slime  Banks  to  the  north  of  Amak 
Island.  A  line  of  stations  from  Cape  Newenham  to  the  Northwest 
Cape  of  Unimak  Island,  however,  showed  good  fishing  only  in  the 
vicinity  of  land. 

Like  Slime  Bank,  but  few  harbors  are  to  be  found  along  the  shores 
adjacent  to  Baird  Bank.  Vessels  occasionally  take  refuge  in  Port 
Moller,  Herendeen  Bay,  and  Port  Heiden,  but  usually  the  vessels 
ride  out  the  storms  or  draw  in  close  to  the  peninsula  shore  during 
southeast  winds. 

Kululak  Bay. — Kululak  Bay  occupies  a  large  part  of  the  region 
included  between  Cape  Constantine  and  Cape  Newenham  and  con- 
tains Hagemeister  Island  and  the  Walrus  Group.  Within  this  area 
the  Albatross  investigators  found  cod  in  isolated  spots,  scarcely  en- 
titled to  the  name  of  banks.  Extensive  shoals  occur  off  Hagemeister 
and  the  Walrus  Islands,  6  fathoms  being  found  about  15  miles  to 
the  southward  of  the  latter.  The  principal  fishing  grounds  are  out- 
side of  these  shoals  as  well  as  to  the  eastward  and  westward  of  them, 
in  depths  of  12  to  25  fathoms,  the  bottom  consisting  generally  of 
sand,  with  some  mud  and  gravel,  and  the  fauna  being  essentially  the 
same  as  on  Baird  and  Slime  Banks. 
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Some  years  ago  the  Gshermen  occasionally  resorted  to  a  small 
ground,  called  Gravel  Batik,  situated  about  16  miles  south-southwest 
fj'oni  the  southern  end  of  Hagenieister  Island,  where  large  cod  are 
reported  to  be  abundant.  It  has  depths  of  16  to  20  fathoms,  but 
its  sixe  is  inconsiderable. 

Vessels  entering  Bering  Sea  fish  first  on  Slime  Bank,  usually  in  or 
just  off  Dublin  Bay.  From  here  they  work  to  the  eastward,  leaving 
for  Baird  Bank  when  the  jellyfish  become  too  numerous  on  Slime 
Bank.    No  fishing  is  now  carried  on  in  the  Kululak  ground. 

The  Albatross  investigations  were  not  carried  north  of  Cape  New- 
enliam;  cod  have  been  reported  at  various  places  between  here  and 
Bering  Strait  and  in  tJie  Arctic,  They  are  said  to  be  abundant  in 
the  neighborhood  of  St.  Lawrence  Island. 

OFFSHORE  BANKS  IN  THE  NORTH  PACIFIC  OCEAN. 

The  Albatross  ran  three  lines  of  soundings  over  the  area  lying 
between  the  longitude  of  Ugamok  Islaild,  at  the  southern  entrance  to 
Unimak  Pass,  and  that  of  Kiliuluk  Bay  (longitude  164°  55'  to  167*^ 
?v'est)  and  between  the  coast  and  the  inner  edge  of  the  steep  sub- 
aiarine  slope.  These  soundings  were  not  sufficient  to  demonstrate  the 
existence  of  a  defined  bank  in  this  region,  but  it  was  estimated  that 
an  area  of  about  2,000  square  geographical  miles  was  suitable  for 
fishing.  This  has  been  borne  out  by  the  experiences  of  a  number  of 
fishing  vessels  which  have  made  good  catches  at  certain  places  in 
this  area  on  various  occasions. 

Even  farther  to  the  westward  occasional  trials  have  been  made 
by  cod  vessels,  when  becalmed  inside  the  100-fathom  curve  op  when 
seeking  water,  and  good  catches  of  cod  made. 

Davidson  Bank, — This  bank  was  first  reported  by  Prof.  George 
Davidson,  of  the  United  States  Coast  Survey,  about  1868,  and  was 
named  in  his  honor.  He  made  a  number  of  soundmgs  upon  it  in 
depths  of  about  50  fathoms  and  found  cod  abundant  in  some  places. 
In  1888  the  Albatross  established  the  outline  and  surface  contour  of 
this  bank  with  considerable  accuracy. 

The  bank  lies  south  of  Unimak  Island  and  extends  westward  from 
the  neighborhood  of  the  Sannak  Islands  to  about  the  longitude  of 
the  southern  entrance  to  Unimak  Pass  (about  longitude  164°  40' 
west).  Its  eastern  end  seems  to  be  continuous  with  the  shoal  water 
surrounding  the  Sannak  Islands.  The  greatest  width  of  this  bank 
off  Unimak  Island  is  45  to  50  miles.  Depths  less  than  50  fathoms 
were  found  over  a  large  part  of  the  bank,  41  fathoms  being  the 
shoalest  water  discovered.    Between  the  shallow  area  and  the  islands 
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to  the  north  and  northwest  of  it  depths  of  50  to  72  fathoms  occur. 
The  area  of  Davidson  Bank  is  estimated  at  about  1,600  square  miles. 

The  bottom  upon  the  bank  consists,  in  different  places,  of  fine  to 
coarse  sand,  pebbles,  and  gravel.  Green  mud  is  found  at  a  depth  of 
95  fathoms  near  the  outer  edge  of  the  bank  and  black  sand  in  342 
fathoms  just  off  the  bank. 

Sannak  Bank, — The  principal  bank  resorted  to  by  the  few  vessels 
which  fish  throughout  the  season  in  the  North  Pacific  is  Sannak 
Bank.  This  bank  lies  to  the  east  and  southeast  of  the  Sannak 
Islands,  is  somewhat  elongate  in  shape,  and  trends  in  a  general  way 
northeast  and  southwest.  About  the  central  spot  on  the  bank  is  in 
latitude  54°  20'  north,  longitude  161°  53'  west.  To  the  westward 
it  joins  P/avidson  Bank,  the  dividing  line  being  at  a  point  approxi- 
mately south  of  the  middle  of  the  group.  The  soundings  on  this 
bank  show  depths  from  30  to  82  fathoms.  Much  of  the  bottom  is 
rocky;  sand,  pebbles,  gravel,  etc.,  also  occur.  The  estimated  area  of 
the  bank  is  1,300  square  miles; 

The  cod  taken  on  this  bank  are  very  large  and  of  excellent  quality, 
and  are  the  finest  fish  taken  on  any  of  the  Alaska  banks  with  the 
exception  of  those  from  Slime  Bank  in  Bering  Sea. 

To  t>  2  mariner  unacquainted  with  these  waters  this  is  a  dangerous 
region,  but  to  one  acquainted  harbors  of  refuge  are  numerous. 
Caton  Harbor,  formed  by  Caton,  Elma,  and  Sannak  Islands,  is  the 
chief  place  of  refuge  for  the  larger  vessels,  as  it  is  easy  to  get  into 
from  either  the  northern  or  southwestern  entrance,  and  when  inside 
there  is  excellent  holding  ground  and  ample  protection  from  all 
winds.  Small  vessels,  especially  power  vessels,  in  case  of  storm  gen- 
erally anchor  close  in  to  the  leeward  of  Caton  Island  and  are  safe. 
On  the  northern  side  of  Sannak  Island  Vessels  drawing  14  and  15 
feet  can  easily  enter  Pavlof  Harbor  at  high  tide,  but  at  low  tide 
vessels  drawing  more  than  '6  feet  would  have  difficulty  in  entering. 
The  channel  is  rather  tortuous  but  is  buoyed.  Inside  the  anchorage 
is  rnther  limited,  as  the  harbor  is  small.  The  Union  Fish  Co.  has  a 
large  station  here,  and  vessels  can  lie  alongside  the  dock  at  all  stages 
of  the  tide,  large  ones  usually  resting  easily  in  the  mud  at  low  tide. 
Johnsons  Harbor,  where  there  is  another  station  of  the  same  com- 
pany, can  be  entered  at  any  stage  of  the  tide,  the  entrance  being 
unusually  free  from  obstructicms,  but  the  harbor  is  so  shoal  through- 
out the  greater  portion  that  the  vessel  anchorage  is  largely  restricted 
to  the  western  part,  a  little  inside  the  entrance.  Farther  to  the  west- 
ward are  Moffets  Cove  and  Company  Harbor,  on  both  of  which  are 
shore  stations  of  the  Alaska  Codfish  Co.,  and  which  are  available  to 
all  cod-fishing  vessels  at  high  tide. 
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When  fishing  on  this  bank  the  larger  yessels  generally  ride  out 
storms.  When  the  vessel  begins  to  drag  the  anchor  is  usually  buoyed 
and  the  vessel  either  puts  to  sea  or  goes  to  Caton  Harbor. 

Between  Sannak  Bank  and  the  beginning  of  the  Shumagin  Bank 
to  the  eastward  lies  a  large  area  of  comparatively  ^oal  water,  over 
the  greater  part  of  which  cod  are  to  be  found  in  varying  abundance, 
although  this  ground  is  not  mudi  frequented,  owing  to  the  absence 
of  convenient  safe  harbors  in  its  western  half,  and  the  presence  of 
the  dangerous  Sandman  Reefs  to  the  northwest  In  the  eastern 
portion  vessels  can  easily  find  shelter  among  the  Shumagin  Islands. 
A  few  vessels  occasionally  fish  for  a  short  porticm  of  the  season  in 
this  region.  This  area  shows  depths  of  38  to  74  fathoms  and  is, 
roughly,  about  1,800  square  miles  in  extent.  The  bottom  is  ex- 
ceedingly variable,  consisting  in  different  places  of  sand,  mud,  peb- 
bles, gravel,  and  rocks,  the  latter  occurring  only  near  Sannak  Bank 
on  the  one  side  and  near  the  Shumagin  Islands  on  the  other. 

Shumagin  Bank. — Shumagin  Bank  lies  to  the  south  and  southeast 
of  the  Shumagin  Islands,  with  its  outer  margin  following  approxi- 
mately the  trend  of  the  coast  line  formed  by  the  adjac^it  islands. 
On  the  westward  the  bank  has  been  traced  to  about  longitude  159*^ 
52'  west,  but  undoubtedly  extends  farther  in  this  direction.  East  of 
the  Shumagin  Islands  it  reaches  north  to  the  latitude  of  the  upper 
end  of  Big  Koniuji  Island.  Its  width  within  the  100-fathom  curve 
to  the  south  of  the  group  varies  from  16  to  35  miles  to  the  nearest 
outlying  island,  while  its  area  has  been  estimated  at  about  1,800 
square  miles.  The  depths  over  a  large  part  of  the  bank  are  less  than 
50  fathoms,  the  bank  not  being  separated  from  the  islands  by  deep 
water.  The  character  of  the  bottom  on  the  bank  varies  greatly,  sand, 
pebbles,  gravel,  broken  shells,  mud,  and  rocks  being  found  in  dif- 
ferent places.  Rocky  patches  are  of  frequent  occurrence,  even  in 
comparatively  deep  water.  These  rocky  patches  are  a  grave  source 
of  danger  to  vessels  anchored  on  the  bank,  as  they  chafe  and  break 
rope  cables.  The  schooner  Vega  fished  on  this  bank,  to  the  south  of 
Simeonofski  Island,  in  1913  and  1914,  and  was  compelled  to  use  a 
couple  of  shots  of  chain  next  to  the  anchor  in  the  latter  year,  having 
lost  an  anchor  the  previous  year  because  a  rope  cable  was  employed. 
Owing  to  this  danger  and  the  strong  tides,  few  vessels  have  ever 
made  a  practice  of  fishing  on  this  bank,  although  the  fish  rank  in 
quality  next  to  those  caught  on  the  Sannak  Bank. 

The  area  between  the  Shumagin  Islands  and  Kodiak  is  very  im- 
perfectly known,  largely  because  the  fishing  vessels  do  not  frequent 
it,  preferring  to  visit  the  better-known  banks.  The  Albatross  Cm 
1888)  ran  a  single  series  of  soundings  across  this  wide  area,  \vit!t  a 
double  line  extending  from  the  neighborhood  of  Lighthouse  Kuclv^j 
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to  Mitrofanis  Bay.  These  showed  on  the  single-line  depths  of  26 
to  137  fathoms,  while  the  double  line  showed  depths  of  44  to  73 
fathoms. 

Albatross  Bank. — ^This  bank  lies  off  the  southeastern  side  of  Kodiak 
Island  and  extends  the  entire  length  of  that  island  as  well  as  in  front 
of  the  Trinity  Islands.  At  the  eastern  end  it  is  practically  continu- 
ous with  Portlock  Bank.  Along  some  portions  of  the  coast,  as  in 
the  neighborhood  of  Sitkalidak  Island,  the  bank  is  separated  from 
the  land  by  comparatively  deep  water,  while  in  other  places  shoal 
water  intervenes.  The  100-f athom  curve  is  distant  25  to  45  miles  from 
the  land,  inside  of  which  limit  there  is  an  estimated  area  of  3,700 
square  miles.  Depths  from  40  to  60  fathoms  are  most  common  on 
the  bank.  Beyond  the  100-f  athom  line  the  slope  is  very  abrupt.  All 
varieties  of  bottoms  occur,  sand  being  most  prevalent,  and  rocky 
patches  common. 

Prof.  George  Davidson,  one  of  the  earliest  investigators  of  the 
fishing  banks  off  this  portion  of  the  Alaska  coast,  predicted  the  exist- 
ence of  this  bank  upon  the  evidence  of  a  few  isolated  soimdings.  The 
bank  was  later  named  after  the  Albatross^  which  surveyed  it. 

In  the  early  years  of  this  industry  this  bank  was  frequented  by 
small  vessels  with  headquarters  at  Kodiak,  but  as  most  of  the  fish 
taken  are  smaller  than  on  the  other  offshore  banks,  it  has  not  been 
much  resorted  to  in  recent  years. 

Portlock  Bank, — Portlock  Bank  extends  northeastward  from  Ko- 
diak Island  to  about  longitude  148^  30'  west,  a  distance  of  110  to 
120  miles,  and  is  widest  at  the  western  end.  Its  outline,  as  indicated 
by  the  100-fathom  curve,  is  irregular.  It  is  the  largest  single  bank 
south  of  the  Alaska  Peninsula,  its  area  inside  of  the  100-fathom  curve 
being  about  6,800  square  miles.  The  boundaries  of  this  bank  have 
not  been  conclusively  established  as  yet,  and  it  may  eventually  turn 
out  to  be  much  larger  than  supposed.  No  soundings  were  made  by 
the  Albatross  nearer  than  16  miles  south  of  the  Kenai  Peninsula. 
Between  longitudes  150°  and  161°  west  the  bank  abruptly  narrows, 
and  thence  maintains  a  width  of  35  to  45  miles  to  its  eastern  end. 
There  is  a  broad  indentation,  with  depths  of  102  to  166  fathoms,  on 
the  southern  side;  depths  of  105  to  122  fathoms  occur  just  off  the 
northern  border,  and  106  to  761  fathoms  off  the  eastern  end,  close 
to  the  100-fathom  curve. 

The  soundings  made  by  the  Albatross  between  longitude  150°  west 
and  the  eastern  end  of  the  bank,  inside  of  the  100-fathom  line,  show 
depths  of  66  to  99  fathoms.  Near  the  central  part  of  the  bank, 
between  longitudes  150°  and  151°  west,  two  soundings  of  37  fathom^ 
occur,  while  on  the  southern  part  depths  of  40  to  72  fathoms  were 
found.  Between  longitudes  151°  and  152°  west,  the  latter  marking 
approximately  the  western  boundary  of  the  bank  and  the  coast  line. 
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the  depths,  according  to  the  soundings  of  the  Albatross,  range  from 
20  to  81  fathoms,  the  latter  occurring  near  the  land ;  but  there  were 
no  indications  of  a  marked  or  extensive  depression  between  the  bank 
and  the  shore. 

Gray  sand  prevails  over  most  of  the  bottom,  mixed  with  pebbles, 
gravel,  and  broken  shells  in  places,  with  occasional  patches  of  mud 
and  some  rocky  spots  on  the  western  part  of  the  bank. 

In  1888  the  Albatross  made  a  single  series  of  soundings  between 
the  eastern  end  of  Portlock  Bank  and  Middleton  Island,  which 
showed  depths  of  87  and  101  fathoms  about  midway  between  the 
two,  indicating  a  small  area  surrounded  by  much  deeper  water. 

In  1911  the  Albatross  covered  this  same  region  more  extensively 
in  its  search  for  halibut  banks,  but  on  neither  occasion  were  cod 
found. 

During  the  latter  investigations  the  region  between  Middleton  Is- 
land and  Dixon  Entrance  was  covered  by  the  Albatross,  but  only 
an  occasional  cod  was  found,  and  the  work  of  the  halibut  vessels 
over  this  area  indicates  that  cod  are  quite  scarce. 

INSHORE  BANKS. 

These  banks  are  generally  close  to  shore,  usually  around  islands, 
and  are  the  ones  resorted  to  by  the  fishermen  from  shore  stations  ad- 
jacent, from  whence  the  cured  product  is  shipped  to  market,  or  by 
the  natives  and  whites  living  close  by,  who  catch  enough  for  their 
immediate  wants  or  cure  a  few  for  their  food  in  winter.  Observa- 
tions at  a  number  of  places  show  that  cod  caught  close  to  the  main- 
land shored  are  generally  smaller  than  those  found  on  the  oflfshore 
and  the  island  inshore  banks.  Practically  no  cod  are  taken  for  mar- 
ket on  the  inshore  mainland  banks. 

It  was  noticed  that  cod  in  a  sick  condition  generally  sought  the 
shelter  of  the  harbors.  At  Pirate  Cove,  in  the  Shumagins,  and  at 
Pavlof,  on  Sannak  Island,  the  writer  frequently  noticed  medium- 
sized  cod  in  the  harbors,  and  almost  invariably  these  were  found  to 
be  sick  or  diseased.  A  few  yards  outside  the  harbors  only  clean, 
healthy  fish  would  be  found,  thus  showing  that  their  condition 
caused  the  diseased  fish  to  seek  the  shelter  of  the  harbor. 

There  are  a  few  small  banks  in  southeast  Alaska.  These  banks, 
which  vary  from  5  to  7  fathoms  in  depth,  are  mainly  in  Chatham 
Straits,  Lynn  Canal,  and  Icy  Straits.  The  fish  are  found  on  the 
banks  in  the  summer,  disappearing  into  the  deeper  water  in  the  fall. 
The  fish  caught  are  comparatively  small,  examples  more  than  24 
inches  in  length  being  rare. 

Although  cod  are  occasionally  found  near  Sitka,  Yakutat,  in 
Prince  William  Sound,  and  Port  Graham,  near  the  lower  end  of  the 
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Kenai  Peninsula,  but  few  are  ever  taken  by  fishermen.  At  one  time 
considerable  cod  were  taken  by  the  natives  living  on  Kodiak,  Afog- 
nak,  and  adjacent  islands,  but  of  late  years  the  natives  have  devoted 
most  of  their  time  to  the  salmon  fishery.  The  fact  that  the  cod 
found  on  these  banks  are  quite  small  has  militated  heavily  against 
their  sale  in  a  dry-salted  condition,  in  which  trade  only  large  fish 
are  of  much  value.  In  1909  the  Alaska  Commercial  Co.,  at  its  Kodiak 
station,  purchased  from  the  native  fishermen  and  dry-salted  a  con- 
siderable quantity  of  cod,  but  they  were  so  small  that  they  could  be 
marketed  in  San  Francisco  only  at  a  loss,  with  the  result  that  the 
fishery  was  abandoned.  If  these  small  fish  had  been  pickled  they 
would  have  found  a  small  but  growing  market  for  them  in  the  coast 
States. 

In  Chignik  Bay  cod  are  frequently  found.  At  Mitrofania  the 
natives  cure  considerable  quantities  for  their  own  use,  while  in  1912 
some  stockfish  was  prepared  by  a  number  of  the  natives.  In  1912 
the  writer  investigated  the  ground  off  Ivanof  Bay.  Good,  large  cod 
are  to  be  found  here,  but  the  vessels  have  never  found  it  necessary 
to  resort  to  this  ground,  while  a  shore  station  could  not  operate,  as, 
should  the  wind  from  the  ocean  suddenly  shift  to  the  land,  a  dory 
would  be  blown  straight  out  to  sea.  A  vessel  would  find  Kupreanof 
Harbor  a  very  safe  and  convenient  refuge. 

On  Herendeen  Island,  on  Northwest  Harbor,  a  small  island  to  the 
northward  of  Little  Koniuji  Island,  are  located  two  shoi-e  stations, 
which  are  operated  during  the  winter  and  spring  months;  during 
the  last  two  seasons  with  but  indifferent  success.  During  the  summer 
months  the  cod  are  mostly  on  the  offshore  banks,  too  far  away  for 
the  dories  to  operate.  Several  vessels  have  operated  with  marked 
success  on  this  offshore  bank,  which  is  really  a  prolongation  of 
Shumagin  Bank,  but  as  the  bottom  is  rocky  anchors  are  frequently 
lost. 

In  the  Shumagin  and  Sannak  Groups  diore  stations  to  operate 
on  the  inshore  banks  have  reached  their  greatest  development. 

In  the  Shumagins  these  banks  are  very  numerous,  spots  where  cod 
can  not  be  taken  at  some  time  during  the  year  being  exceedingly 
infrequent.  The  best-known  banks  are  in  West  Nagai  Strait  and 
Gorman  Strait  The  majority  of  the  Shumagin  Island  stations  are 
on  the  former  sheet  of  water,  it  forming  practically  one  continuous 
bank.  On  the  western  side  fishing  is  carried  on  throughout  the  ye^r, 
while  on  the  eastern  side  fishing  is  generally  begun  in  May  and 
ended  in  August — June  and  July  being  the  best  months.  The  sta- 
tions on  the  western  side  find  the  cod  most  abundant  from  March 
to  October,  the  former  month  being  the  best.  It  is  probable  that 
they  are  just  as  abundant  during  the  rest  of  the  year,  but  the  weather 
generally  prevents  much  fishing.  A  considerable  part  of  this  bank, 
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lying  throughout  the  middle  of  the  strait,  has  been  but  little  fished, 
as  the  dories  could  not  work  that  far  from  shore.  During  the  last 
two  years,  however,  the  number  of  power  fishing  boats  has  been  con- 
siderably increased,  and  as  these  are  enabled  to  go  much  farther  from 
shore  than  the  dories  which  are  propelled  by  oars  or  sails,  the  middle 
ground  is  being  worked  more  thoroughly.  Occasionally  the  smaller 
vessels,  with  headquarters  at  the  stations,  have  frequented  the  outer 
banks  in  West  Nagai  Strait.  Around  the  Haystacks  is  an  especially 
good  fishing  ground  for  a  power  fishing  vessel.  This  ground  runs 
from  the  pinnacle  off  East  Head  and  the  eastern  point  of  Porpoise 
Harbor  north  to  the  southeast  end  of  Andronica  Island ;  is  also  said 
to  extend  toward  Wedge  Cape,  at  the  upper  end  of  Nagai  Island. 
The  bottom  on  this  ground  is  smooth,  and  is  composed  of  fine  hard 
gravel;  depth  of  water  about  30  fathoms.  The  strong  tide  and  the 
proximity  of  the  numerous  small  islets  forming  part  of  the  group 
make  a  power  vessel  necessary. 

Should  otter  trawling  ever  be  adopted  for  codfishing.  West  Nagai 
Strait  would  be  one  of  the  most  favorable  spots  in  all  Alaska  for 
its  operation,  as  it  has  a  comparatively  smooth  sandy  bottom  with 
depths  throughout  the  greater  portion  from  25  to  40  fathoms. 

Pirate  Cove,  the  oldest  shore-fishing  station  operated  in  Alaska, 
is  located  on  the  northeast  point  of  Popof  Island.  The  groimds 
frequented  by  the  fishermen  of  this  place  lie  in  Gorman  Strait,  be- 
tween Popof  and  Korovin  Islands,  and  along  the  eastern  side  of  the 
island  as  far  south  as  Popof  Head. 

In  Unga  Strait  an  inshore  bank  begins  at  Gull  Island  in  40 
fathoms,  and  runs  west  to  Bay  Point  (known  locally  as  Niggerhead). 
The  bank  is  about  a  mile  offdiore  and  is  about  a  mile  in  width,  with 
a  depth  of  about  30  fathoms  nearly  everywhere.  Bottom  is  of 
packed  sand  with  very  little  moss. 

In  Portage  Bay  (now  known  as  Balboa  Bay)  is  a  small  bank  upon 
which  large  fish  may  be  taken  during  the  summer  months.  The 
bank  runs  up  the  middle  of  the  bay  to  the  5-fathom  sounding.  The 
soundings  on  the  bank  run  from  25  to  85  fathoms.  The  bottom  is  of 
gravel,  with  numerous  holes. 

In  Beaver  Bay,  along  the  Peninsula,  good  fishing  may  be  had. 
The  bottom  here  is  sandy  and  the  depth  averages  about  25  fathoms. 

On  the  northern,  eastern,  and  western  shores  of  the  Sannak  Islands 
are  to  be  found  inshore  banks  on  which  cod  are  to  be  found  through- 
out the  late  fall  and  winter,  but  the  fish  are  in  too  deep  water  for 
the  station  fishermen  throughout  the  rest  of  the  year.  On  the 
northern  side  are  four  shore  stations.  Owing  to  the  danger  of  the 
fishermen  being  blown  to  sea  in  the  gales  which  spring  up  very  sud- 
denly in  this  region,  no  shore  stations  have  been  established  on  the 
south  side. 
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Along  the  shore  of  Unimak  Island,  from  Cape  Pankof  to  Cape 
Lutke,  codfish  used  to  be  quite  numerous  during  the  siunmer  months. 
This  ground  is  really  the  inshore  portion  of  Davidson  Bank.  At 
Dora  Harbor,  on  the  south  side  of  Ikatan  Peninsula,  Unimak  Island, 
are  located  two  shore  stations,  and  the  fishermen  from  these  fish  out 
around  Bird  Island.  For  a  year  or  two  after  the  stations  were 
opened  they  made  big  catches,  but  after  that  they  dwindled  until 
about  50,000  fish  now  represent  the  combined  catches.  Several 
schooners  usually  fish  on  the  main  ground  a  few  miles  offshore  dur- 
ing the  spring  months,  off  Cape  Pankof  being  a  favorite  spot. 

Just  off  Akutan  Harbor,  on  Akutan  Bay,  cod  are  said  to  be 
abundant.  While  the  schooner  Vega^  of  Seattle,  was  taking  aboard 
water  in  the  harbor  late  in  June,  1911,  her  fishermen,  hand-lining 
from  dories  around  the  mouth  of  the  harbor,  caught  1,500  cod  on 
one  day  and  2,700  the  day  following.  The  Albatross  investigations 
in  the  same  year  showed  that  cod  were  abundant  and  quite  large 
close  inshore  off  North  Head,  Akutan  Island. 

The  Albatross  investigations  showed  that  cod  were  abundant  di- 
rectly off  Chemoffsky  Bay,  on  the  Bering  Sea  side  of  Unalaska 
Island,  during  the  summer,  and  it  is  very  probable  that  investiga- 
tion will  some  day  disclose  many  other  inshore  banks  at  various 
places  along  the  Aleutian  Islands  where  cod  can  be  caught  at  all  or 
some  seasons  of  the  year. 

But  little  is  known  of  the  inshore  banks  on  the  north  side  of  the 
Alaska  Peninsula,  mainly  because,  owing  to  the  lack  of  safe  and 
convenient  harbors  adjacent  to  the  banks,  shore  stations  can  not  be 
operated. 

-  BANKS  ON  THE  ASIATIC  SHORE. 

But  little  is  known  of  the  extent  of  the  cod  banks  along  the  Sibe- 
rian coast,  as  no  detailed  or  even  sectional  surveys  have  been  made  of 
them.  Our  own  vessels  have  done  more  toward  showing  their  extent 
and  productiveness  than  those  of  any  other  nation.  The  principal 
banks  lie  in  the  Okhotsk  Sea  and  the  Asiatic  side  of  Bering  Sea. 
How  far  north  the  fish  range  is  still  undetermined,  but  it  is  probable 
that  they  will  be  found  about  as  far  north  on  the  Asiatic  shore  of 
Bering  Sea  as  they  are  on  the  American  shore;  that  is,  to  St.  Law- 
rence Island.  They  are  said  to  be  found  as  far  south  as  Chosen 
(Korea)  and  northern  Japan. 

HISTORY  OF  THE  PACIFIC  CODFISHERY. 

The  history  of  the  Pacific  codfishery  is  a  record  of  the  strenuous 
struggle  of  a  few  individuals  and  companies  against  its  giant  brother 
on  the  Atlantic  coast,  which,  backed  by  great  wealth,  the  prestige 
and  advantage  gained  by  years  of  unopposed  conmiand  of  the  Amcr- 
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ican  markets,  an  almost  unlimited  supply  of  raw  product,  and  dur- 
ing the  last  two  seasons  the  ability  to  import  from  the  eastern  Prov- 
inces of  Canada  large  supplies  free  of  all  duty,  has  had  an  inmiense 
advantage  over  its  younger  and  weaker  brother.  On  this  coast  it 
has  not  been  a  question  of  being  able  to  secure  cargoes,  but  has  been 
one  of  finding  a  market  for  the  catch ;  a  vastly  greater  catch  could 
be  made  were  a  market  available  for  it. 

The  fact  of  the  presence  of  cod  in  Alaskan  waters  has  long  been 
known.  In  the  speech  of  Hon.  Charles  Sumner,"  on  the  cession  of 
Russian  America  to  the  United  States,  and  which  had  such  a  power- 
ful effect  in  favor  of  the  treaty  of  cession  then  pending,  is  an  ab- 
stract of  the  references  made  by  early  navigators  and  visitors  in 
Alaska  to  its  fishes.  The  first  mention  was  made  by  a  Russian 
navigator  in  1765,  who  reported  ^  cod,  perch,  pilchards,  smelts,"  as 
being  found  around  the  Fox  Islands.  Other  navigators  and  ex- 
plorers who  reported  the  presence  of  cod  were  Cook  (1786),  Port- 
lock  (1787),  Meares,  Billings  (1792),  Langsdorf  (1804),  Sutke,  and 
Sir  George  Simpson  (1841),  all  of  whom  speak  of  it  as  being  a  very 
common  fish.  But  little  use  was  made  of  it,  however,  owing  to  the 
abundance  of  salmon. 

It  is  reported  that  in  1866  two  or  three  small  schooners  fitted  out 
at  Victoria,  British  Columbia,  and  fished  with  fair  success  on  the 
grounds  immediately  north  of  the  Nass  River.  It  is  a  question 
whether  this  fish  was  the  true  cod  or  one  of  the  several  unrelated 
species  which  bear  the  common  name  of  cod. 

Capt.  Matthew  Turner  seems  to  have  been  the  pioneer  in  the  dis- 
covery of  the  commercial  possibilities  of  the  great  cod  banks  of  the 
Pacific  Ocean.  Mr.  W.  A.  Wilcox,  late  field  agent  of  the  now  United 
States  Bureau  of  Fisheries,  received  from  the  late  Capt.  Turner  the 
following  facts  in  connection  with  his  discovery  of  various  banks 
and  his  exploitation  of  same :  * 

In  1857  Capt.  Matthew  Turner,  master  of  the  brig  Timandra,  120  tons,  sailed 
from  San  Francisco  with  an  assorted  cargo  for  Nlcolaevslc  on  the  Amoor  River. 
He  was  detained,  however,  for  three  weeks  at  Castor  Bay,  at  the  head  of 
the  Gulf  of  Tartary,  because  the  Amoor  River  was  full  of  ice  when  he 
reacheil  the  \slatic  const.  While  the  vessel  lay  there  waiting,  anchored  in  3 
fathoms  of  water,  the  crew  began  fishing  over  the  rail  with  hand  lines  simply 
as  a  pastime.  They  were  surprised  to  find  plenty  of  cod,  averaging  nbout  2 
feet  in  .length.  Capt.  Turner  had  not  previously  seen  codfish,  but  some  of  his 
crew  were  familiar  with  (he  species,  and  he,  knowing  their  market  value  at 
San  Francisco,  appreciated  the  importance  of  the  discovery  and  became  inter- 
ested in  the  fishing.    Two  years  later  Capt.  Turner  made  another  trip  to  the 

•  Speech  of  Hon.  Charles  Samner,  of  Massachusetts,  on  the  cession  of  Russian  Asaerlca 
to  the  United  States,  48  p.     Washington,  1867. 

*  Report  on  the  fisheries  of  the  Pacific  coast  of  the  United  States,  by  J.  W.  Collins. 
Report  of  United  States  Commissioner  of  Fish  and  Fisheries  for  1888»  p.  d2,  98. 
Washington,  1802. 
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Amoor  River.  Reaching  Sakhalin  Island,  off  the  Gulf  of  Tartary,  he  began 
fishing  for  cod  and  found  them  very  abundant.  Only  enough  were  taken  for 
ship's  use,  however,  for  he  was  not  provided  with  the  means  to  cure  more. 

In  1863  Capt.  Turner  once  more  sailed  in  the  Timandra  to  Amoor  River. 
But  this  time  he  went  prepared  to^^catch  and  cure  some  cod  on  his  return 
voyage.  Besides  fishing  gear  he  carried  25  tons  of  salt  Returning  he  stopped 
to  fish  at  the  Gulf  of  Tartary.  God  were  plentiful  at  first,  and  10  tons  were 
taken  in  a  few  days  and  salted  In  kench.  But  suddenly  the  fish  disappeared 
and  none  could  be  caught.  Then  the  brig  ran  down  the  coast  to  southern 
Kamchatka,  where  fish  were  found  in  abundance,  and  excellent  success  was 
met  with  on  the  first  day.  The  vessel  lay  near  the  rocky  coast,  and  on  the 
second  day,  during  the  prevalence  of  a  dense  fog,  both  anchors  were  lost  This 
mishap  compelled  Capt.  Turner  to  abandon  fishing  and  to  leave  the  coast; 
he  reluctantly  sailed  for  home.  His  fish  sold  at  San  Francisco  for  15  cents 
per  pound,  and  his  voyage  would  have  been  notably  profitable  if  the  loss  of 
anchors  had  not  interfered  with  obtaining  a  full  fare.  This  was  the  first 
occasion  that  salt  cod  were  landed  on  the  west  coast  from  Pacific  fishing 
grounds. 

In  1864  Capt.  Turner  sailed  in  his  brig  on  a  cod-fishing  voyage.  Thus  the 
Timandra  was  the  first  vessel  to  engage  in  this  industry  from  Pacific  ports. 
On  the  same  grounds  visited  the  previous  year  a  fare  of  100  tons  of  codfish  was 
obtained  and  the  voyage  was  remunerative.  The  same  year  the  schooner 
Alert  made  a  trip  to  Bristol  Bay,  Alaska,  in  pursuit  of  cod.  Her  voyage  proved 
a  failure,  for  she  took  only  9  tons  of  fish. 

Capt.  Turner  states  that  since  he  made  his  voyages  to  the  Gulf  of  Tartary, 
as  related  above,  no  American  vessels  have  gone  there  to  fish  for  cod.  EQs 
success,  however,  had  a  very  decided  effect  upon  the  cod-fishing  business  In 
the  North  Pacific,  and  in  1865  six  vessels  sailed  from  San  Francisco  to  the 
Okhotsk  Sea  in  pursuit  of  cod.  These  were  the  fii*st  American  vessels  to  visit 
that  region  on  cod-fishing  trips,  and  tlielr  sailing  evidenced  a  resolution  to 
begin  the  business  upon    a  broad  commercial  basis. 

But  Capt.  Turner,  who  seems  to  have  possessed  the  spirit  and  enterprise  of  a 
pioneer  or  discoverer,  determined  to  look  for  cod-fishing  grounds  nearer  home. 
Not  disheartened  by  the  ill  success  of  the  Alert  in  1863,  he  sailed  for  Alaska 
on  the  schooner  Porpoise,  of  45  tons,  March  27,  1865,  and  arrived  at  the  Shu- 
magln  Islands  May  1.  He  began  fishing  the  same  day.  Cod  were  abundant 
and  close  Inshore.  As  a  result,  he  returned  to  San  Francisco  on  July  7  with  a 
fare  of  30  tons  of  fish — something  less  than  a  full  cargo,  which  might  easily 
have  been  secured,  only  for  the  desire  to  market  the  catch  in  advance  of  the 
arrival  home  of  the  vessels  that  had  sailed  to  the  fishing  grounds  on  the  Asiatic 
side  of  the  Pacific.  This  was  the  first  fare  of  cod  from  the  Shumagin  Islands, 
a  locality  since  famous  in  the  annals  of  the  Pacific  codfishery. 

The  cod-fishing  fleet  of  1864  was  composed  wholly  of  rather  small-sized 
schooners,  most  of  which  were  originally  built  In  New  England  for  the  Atlantic 
fisheries,  but  hud  sailed  around  Cape  Horn  to  find  employment  in  the  business 
of  the  Oqpident.  It  is  remarkable  that  one  of  those  that  crossed  the  Pacific, 
sailing  about  5,000  miles  from  home,  was  only  20  tons,  a  mere  boat  In  which 
to  make  such  a  voyage,  and  to  return  loaded  "nearly  decks  to  the  water." 
Following  are  the  names  and  tonnage  (in  round  numbers)  of  the  fieet:  Equity, 
63  tons ;  Flying  Dart,  84  tons ;  H,  L.  Rngglea,  75  tons ;  J.  D.  Sanborn,  71  tons ; 
Mary  Cleveland,  91  tons ;  Porpoise,  45  tons ;  and  Taccon,  20  tons. 

The  Okhotsk  Sea  fleet  all  secured  full  fares  and  returned  in  safety.  The  fish 
were  small,  averaging  only  about  3  pounds  each  when  dry.    But  in  those  early 
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days  they  were  in  demand  and  sold  for  from  121  to  15  cents  per  pound,  a  price 
that  gave  remunerative  returns  and  the  promise  of  future  success  for  the 
fishery.  There  was  no  lack  of  cod,  and  even  with  the  method  of  fishing  with 
hand  lines  over  the  vessers  side  then  in  vogue,  no  difiiculty  was  experienced 
in  filling  moderate-sized  schooners  In  a  reasonable  time. 

The  first  vessel  to  visit  Bering  Sea  for  cod  was  the  schooner  Alertj 
from  San  Francisco,  in  1864.  But  little  is  known  of  this  vessel  and 
her  owner  or  owners,  but  it  is  recorded  that  the  venture  was  a  failure, 
as  only  9  tons  of  cod  were  secured. 

The  regular  Bering  Sea  fishery  was  inaugurated  by  the  schooner 
Tropic  Bird,  owned  by  the  McCollam  Fishing  &  Trading  Co.,  of  San 
Francisco,  in  1882.  The  schooner  Isabel  also  visited  the  Bering  Sea 
banks  a  few  weeks  later  than  the  Tropic  Bird,  Both  made  good 
catches,  and  as  a  result  the  next  year  five  vessels  visited  these  banks. 

The  schooner  Mirmie  G.  Atkins  in  1867  discovered  the  Simeon- 
ofsky  Bank,  or  what  is  now  known  as  the  Shumagin  Bank.  It  was 
next  visited  by  the  schooner  Shooting  Star,  formerly  of  Vinal  Haven, 
Fox  Island,  Me.,  in  1870,  and  next  by  the  Scotland  and  Amanda 
Ager.^ 

The  first  fleet  of  any  size  to  fish  around  the  Shumagin  Islands  was 
in  1867  and  consisted  of  three  schooners,  the  Sanborn,  Capt.  Morse; 
the  Porpoise,  Capt.  Turner;  and  the  Sarah  Louise,  Capt.  Holcomb. 
Most  of  the  fish  were  caught  off  the  western  side  of  Nagai  Island,  on 
banks  discovered  the  same  season  by  these  vessels. 

J.  L.  McDonald^  has  the  following  to  say  as  to  the  influence  of 
the  discoveries  of  these  prolific  banks  in  the  Gulf  of  Alaska  upon  the 
negotiations  for  the  cession  of  Russian  America  to  the  United  States: 

In  January,  1866,  the  author,  while  attending  the  session  of  the  legislature  at 
Olympla,  the  capital  of  Washington  Territory,  determined  to  make  another 
bold  push  for  Alaska  by  soliciting  the  good  offices  of  our  Government  for  the 
purpose  of  obtaining  a  permanent  foothold  and  to  open  the  prolific  fishing 
grounds  in  those  regions  to  our  ambitious  fishermen.  To  this  end  we  penned  the 
following  memorial: 

"To  His  Excellency  Andrew  Johnson, 

**PreHd€nt  of  the  United  States: 
"Your  memorialists,  the  legislative  assembly  of  Washington  Territory,  beg 
leave  to  show  that  vast  quantities  of  cod,  halibut,  and  salmon  of  excellent 
quality  ore  found  along  the  shores  of  Russian  America.  Your  memorialists 
respectfully  request  your  Excellency  to  obtain  such  rights  and  privileges  of  tlie 
Government  of  Russia  as  will  enable  our  fishing  vessels  to  visit  the  harlK>rs  and 
its  possessions,  to  the  end  that  fuel,  water,  and  provisions  may  be  obtained  ;  that 
our  sick  and  disabled  fishermen  may  obtain  sanitary  assistance,  together  with 
the  privilege  of  taking  and  curing  fish  and  repairing  vessels  in  need  of  repairs. 
Your  memorialists  further  request  that  the  Secretary  of  the  Treasury  be 
instructed  to  forward  to  the  collector  of  customs  of  this  (Puget  Sound)  district, 
such  fishing  license,  abstract  journals,  and  log  books  as  will  enable  our  hardy 

•  The  Cod  Fishery  of  Alaska,  by  Tarleton  H.  Bean.  The  Fisheries  and  Fishery  Indus- 
tries of  the  United  States,  pt.  ii.  sec.  5,  vol.  i,  p.  213.    Washington,  1SS7. 

*  Hidden  Treasures,  or  Fisheries  Around  the  Northwest  Coast,  by  J.  L.  McDonald,  p.  11 
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fishermen  to  obtain  the  bounties  now  paid  to  the  fishermen  In  the  Atlantic 
States.  Your  memorialists  finally  pray  your  Excellency  to  employ  such  ships  as 
may  be  spared  from  the  Pacific  naval  fleet  in  surveying  the  fishing  banks  known 
to  navigators  to  exist  from  the  Cortez  Bank  to  Bering  Strait." 

This  memorial,  written  by  a  fisherman  in  behalf  of  the  fishing  industry  on 
the  northeast  [west]  coast,  passed  both  branches  of  our  Territorial  legislature 
with  commendable  unanimity  and  dispatch.  In  forwarding  a  copy  of  the  above- 
named  memorial  to  the  Secretary  of  State  we  imparted  such  Information  touch- 
ing the  fisheries  around  the  Russian  possessions,  and  the  impulse  which  the 
opening  of  those  resources  to  our  fishermen  would  Impart  to  the  commercial 
development  on  the  northwest  coast.  In  acknowledging  our  humble  services 
the  illustrious  Secretary  assured  us  that  "  in  consummating  the  tecent  pur- 
chase, I  was  strongly  fortified  by  the  letters  which  you  wrote  to  me  touching 
the  valuable  fisheries  In  those  waters."  The  New  York  Times  of  April  1,  1807 
(the  acknowledged  organ  of  Secretary  Seward),  said  "that  a  memorial  from 
the  Territorial  legislature  of  Washington  Territory,  dated  January,  1866, 
asking  the  President  to  obtain  certain  rights  for  the  fishermen,  was  the  founda- 
tion of  the  present  treaty." 

On  the  ISth  of  October,  1867,  the  transfer  of  this  vast  territory  from  Russia 
to  the  United  States  was  officially  consummated  by  the  respective  commis- 
sioners of  the  two  Governments  at  Sitka,  In  the  presence  of  the  Russian  popu- 
lation, who  cheerfully  welcomed  the  few  Americans  there  also  present  The 
union  has  t)een  very  cheerfully  accepted  by  the  people  of  the  Territory.  Our 
Government,  on  assuming  possession,  found  numerous  adventurers  from  the 
Pacific  States  domiciled  in  various  parts  of  the  Territory  engaged  In  trade 
and  in  developing  the  resources  in  those  regions;  vessels  laden  with  ware 
entered  every  harbor;  stores  were  opened  as  by  magic  In  every  acceptable 
roadstead  along  the  southern  and  western  coasts;  an  active  competition  for 
furs,  oil,  ivory,  old  copper,  iron,  and  junk  was  earnestly  Inaugurated;  c<Mn- 
merce  revived,  the  sails  of  our  vessels  whitened  every  creek,  bay,  and  sound, 
and  the  staid  Russians  very  soon  obtained  an  insight  into  Yankee  progress  on 
the  go-ahead  principle. 

The  acquisition  of  Alaska  by  the  United  States  in  1867  proved  an 
especial  boon  to  our  cod  fishermen,  as  it  secured  them  from  any  in- 
terference on  the  part  of  the  Russians,  who  had  not  welcomed  them 
very  heartily  in  previous  years.  This  is  well  shown  by  the  fact  that 
while  the  fleet  in  1867  niunbered  3  vessels,  the  fleet  of  1868  comprised 
14  vessels. 

The  first  vessel  to  attempt  to  make  two  trips  in  one  season  was  the 
schooner  Porpoise^  Capt.  Caton,  in  1868,  but  she  got  only  half  a  fare 
on  the  second. 

The  first  Alaska  vessel  in  the  fishery  was  one  owned  by  Capt. 
Haley,  of  Wrangell,  who  in  1879  visited  the  Hoocheno  Bank,  in 
Chatham  Strait,  southeast  Alaska,  and  purchased  his  fare  from 
natives  who  claimed  the  exclusive  right  to  engage  in  the  fidiery. 
These  fishermen  used  bark  lines,  with  wooden  iron-pointed  hooks, 
and,  as  they  considered  a  catch  of  30  or  40  fish  a  good  day's  work, 
Capt.  Haley  had  to  wait  quite  a  while  before  he  could  accumulate  a 
cargo.  In  later  years  several  vessels  engaged  in  the  business  along 
the  same  lines  as  Capt.  Haley. 
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An  odd  feature  of  the  Pacific  cod  fisheries  is  that  neither  Port- 
land nor  Astoria  have  ever  had  vessels  engaged  in  it.  In  1877  Capt. 
Joshua  Slocum,  with  the  schooner  Pato  (about  45  tons  register), 
was  at  the  Philippine  Islands,  when  he  conceived  the  idea  of  mak- 
ing a  cod-fishing  voyage  to  the  Okhotsk  Sea  and  marketing  his  catch 
at  the  islands.  Leaving  the  islands  in  March,  he  proceeded  to  the 
Okhotsk  via  Yokohama.  Salt  and  fishing  gear  were  obtained  from 
vessels  met  with  on  the  sea,  and  a  cargo  of  23,000  fish  was  soon 
taken.  When  the  time  for  sailing  arrived  the  captain  decided  not 
to  return  to  the  islands,  but  took  his  fare  to  Portland  instead,  where 
he  sold  it  at  a  profitable  price.  This  was  the  only  fare  of  cod  to  be 
landed  at  Portland. 

For  the  first  few  years  of  the  fishery  no  suitable  arrangements  were 
in  existence  at  San  Francisco  or  elsewhere  on  the  coast  for  curing  the 
fish.  In  certain  cases  the  fishermen  received  their  share  of  the  voyage 
in  fish,  which,  after  being  cured  in  a  good,  bad,  or  indifferent  manner 
by  themselves,  were  hawked  around  the  city. 

The  late  Thomas  W.  McCoUam,  of  San  Francisco,  enjoys  the  dis- 
tinction of  having  been  the  first  man  on  the  Pacific  coast  to  establish 
the  industry  on  a  permanent  basis.  In  1867  he  bought  his  first  cargo 
of  cod,  and  the  next  year  he  bought  and  cured  several  cargoes  at  Old 
Sausalito,  but  as  this  locality  was  not  satisfactory  he  soon  after  estab- 
lished a  new  station  at  the  mouth  of  Redwood  City  Creek,  about  30 
miles  south  of  San  Francisco.  - 

Having  decided  to  engage  directly  in  fishing  himself,  Mr.  McCol- 
1am  went  east  in  1868,  and  in  New  England  purchased  the  fishing 
schooners  Rippling  Wave^  Wild  Gazelle^  and  Flying  Mist.  The 
first  was  lost  on  the  passage  in  Magellan  Strait;  the  others  arrived 
safely  and  were  inmiediately  outfitted  and  sent  north  to  the  Shu- 
magin  Islands  for  cod.  In  addition  to  handling  his  own  fish  he  also 
continued  to  buy  the  cargoes  from  other  vessels. 

In  1873  a  partner  was  taken  into  the  business  and  the  firm  was 
then  known  as  Thomas  W.  McCoUam  &  Co.  In  1874  the  schooner 
Alfred  Adams  was  added  to  his  little  fleet,  while  the  Flying  Mist 
went  sea-otter  hunting  on  the  Asiatic  shore. 

In  1876  the  firm  again  changed  the  location  of  its  home  curing 
station,  removing  to  Pescada  Landing,  opposite  Sausalito,  on  Rich- 
ardsons  Bay,  where  its  successor,  the  Union  Fish  Co.,  still  carries 
on  the  business.  In  1883  several  new  members  were  admitted  into 
the  firm  and  its  name  changed  to  the  McCollam  Fishing  &  Trad- 
ing Co. 

The  first  shore  fishing  station  for  cod  in  Alaska  was  established 
by  this  firm  at  Pirate  Cove,  Popof  Island,  in  the  Shumagin  Groupl 
in  1876,  a  more  detailed  description  of  which  will  be  found  in  the 
chapter  devoted  to  the  history  of  the  shore  fishing  stations  in  Alaska. 
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In  1893  the  Pacific  Marine  Supply  Co.  was  organized  in  San 
Francisco  for  the  purpose  of  engaging  in  cod  fishing  and  the  carry- 
ing on  of  other  business.  The  first  published  record  we  have  of  the 
company  engaging  in  cod  fishing  was  in  1896,  when  the  former 
whaling  schooner  La  Ninfa  (also  given  as  LaNympha)  was  outfitted 
and  sent  to  Bering  Sea.  In  1904  the  name  was  changed  to  the  Alaska 
Codfish  Co.,  and  the  business  has  been  operated  under  this  name 
since.  In  addition  to  a  fleet  of  vessels  the  company  also  owns  and 
operates  a  number  of  shore  stations  in  Alaska. 

In  1898  a  combination  of  several  San  Francisco  firms  operating  in 
the  cod  fishery,  notably  the  McCoUam  Fishing  &  Trading  Co.  and 
Lynde  &  Hough,  was  formed  and  the  name  Union  Fish  Co.  was 
selected  for  the  new  company. 

From  the  very  beginning  San  Francisco  has  occupied  the  premier 
position  in  the  fishery,  in  fact,  for  many  years  it  was  the  only  place 
on  the  coast  where  cod  vessels  were  outfitted.  The  industry  fluctu- 
ated much  an^  the  changes  in  the  personnel  were  frequent.  The  late 
Mr.  Charles  P.  Overton,  for  many  years  before  his  death  connected 
with  the  Union  Fish  Ca,  and  one  of  the  brightest  men  engaged  in 
the  industry,  has  written  considerable  upon  the  early  history  of 
the  San  Francisco  fleet,  and  the  author  quotes  from  his  writings  as 
follows  : 

While  making  a  review  of  the  past  years  In  the  codfish  business,  probably 
the  most  Interest  would  lie  In  recalling  the  names  of  those  who  have  been  prom- 
inently identified  with  the  industry.  Considering  the  few  years  that  the  busi- 
ness has  been  carried  on  and  the  restricted  nature  of  it,  the  list  is  a  surprisingly 
long  one,  and  Is  one  that  should  be  published  as  a  record  to  be  preserved  among 
tbe  archives  of  tiie  industry. 

First,  there  was  Capt  Turner  himself.  Like  most  pioneers  he  did  not  make 
much  of  a  financial  success  of  it  and  soon  abandoned  it  to  otliers. 

Sometime  previous  to  1870  Miller  &  Hall,  the  hay  merchants,  sent  the  brig 
I.  B.  hunt  two  or  three  times.  The  fish  were  sold  by  Lynde  &  Hough,  but  the 
returns  did  not  pay  cost  and  Interest  and  they  dropped  out. 

Andrew  Crawford,  the  ship  chandler  and  Tahiti  trader,  had  a  schooner  in  the 
codfisheries  previous  to  1870.  From  1870  to  1873  he  operated  the  bark  Legal 
Tender,  Capt.  Wentworth.  At  first  there  was  a  profit,  but  the  last  two  years 
were  so  unfavorable  that  Crawford  withdrew  from  codfish ing  and  turned  his 
entire  attention  to  the  South  Sea  trade. 

Donald  Beadle  was  one  of  the  prominent  figures  "  on  the  front "  in  the  early 
days  having  Interests  in  the  commission  and  shipping  business,  and  In  the  old 
firm  of  €kK)da11  &  Perkins,  and  with  Moss  in  some  of  the  southern  coast  land- 
ings. Like  everybody  else  on  the  front  he  had  his  turn  at  the  codfish  fever 
and  was  interested  In  the  voyages  of  the  Bemice,  Kinau,  and  bark  Union.  At 
that  time  the  fish  were  all  cured  direct  ex-vessel  and  so  many  spoiled  before 
they  were  sold  that  the  losses  were  considerable. 

Capt.  Wing,  backed  by  the  funds  of  his  son-in-law,  Bailey  Sargent,  of  the 
American  E2xchange,  bought  the  little  bark  Domingo^  and  the  captain  became  a 
codflsher.  With  an  occasional  diversion  to  South  Sea  trading,  he  fished  with 
more  or  less  regularity  for  five  or  six  years,  Sargent  backing  the  ventures 
until  the  captain  died,  practically  of  old  age. 


Digitized  by 


Google 


so  PACIFIC  COD  FISHBBIEB. 

Ck>I.  0.  L.  Taylor  dipped  in  as  a  venture  about  33  years  ago*  and  he  still 
refers  sadly  to  what  it  cost  him  for  his  experience. 

In  1874  and  again  in  1876  a  Capt.  Jacobsen  sent  the  little  schooner  San 
Diego  to  the  Choumagin  Island  grounds  under  Capt.  Wentworth.  Two  voyages 
were  enough ;  then  he  sent  her  sealing.  Explaining  the  change,  he  said :  **  Well, 
Capt.  Wentworth  is  a  goot  mon,  but  he  is  too  expensible.'* 

James  J.  Laflln,  or,  as  everybody  "on  the  front"  knew  him,  Jimmy  Laflin, 
a  sailor  boarding-house  keeper,  who  would  furnish  a  crew  for  any  vessel  '*  and 
no  questions  asked,*'  operated  the  schooner  Alaska  In  the  codfisherles  during 
the  seasons  of  1876-1879.  The  first  ~two  years  the  cargoes  arrived  on  a  bare 
market  and  the  profits  were  good — good  enough  to  induce  such  an  increased 
catch  by  him  and  others  as  swamped  the  market,  and  after  the  two  years  of 
good  business  and  then  two  years  of  correspondingly  bad  business,  Jlmmj 
diverted  his  vessel  into  other  trade,  and  she  was  finally  lost  In  the  Bering  Sea 
bringing  down  a  company  of  Alameda  mining  men  from  Golovln  Bay. 

Johnston  &  Veasey  (1877-1879)  were  among  the  old-timers  at  it.  They  held 
on  for  three  years.  Veasey,  later,  drifted  into  a  small  produce  business  and 
died  poor  many  years  ago.  Capt  Johnston  got  down  to  going  to  sea  again  on 
monthly  wages  and  then  drifted  around  the  water  front  looking  for  a  berth 
of  some  kind  and  finally  disappeared. 

Another  of  the  old-timers  (1879-1884)  was  John  Molloy,  the  Junk  and  second- 
hand man  of  Clay  Street,  with  the  old  brig  Olencoe  in  the  codfish  business  as  a 
side  issue.  Like  everything  else  that  old  John  had,  the  vessel  was  poor,  the 
salt  was  poor,  and  the  fish  were,  of  course,  yellow  or  sour,  dried  up  or  slimy, 
but  they  went  onto  the  market  and  helped  damn  Pacific  codfish.  Old  John  had  a 
brother-in-law,  a  wealthy  wholesale  grocer,  who  furnished  checks  to  keep  him 
going.  When  the  brotlier-in-law  withdrew  his  support,  old  John  went  around 
town,  bought  everything  he  thought  his  credit  would  stand,  and  quietly  went 
into  bankruptcy — ^paying  nothing  on  the  dollar.  He  is  dead  and  doubtless 
gone  to  his  just  reward.  Any  unklndness  I  may  feel  toward  old  John  may 
possibly  be  because  we  were  on  the  list  of  creditors  when  the  end  came. 

From  1882  to  1888  Ed.  H.  Hansen,  of  Wright  &  Bowne,  and  Capt.  A.  Ander- 
son, now  of  the  Lewis,  Anderson,  Foard  CJo.,  with  some  others,  operated  the 
schooner  Isabel,  Capt  Nlckerson,  in  this  business.  For  the  first  two  or  three 
years  they  caught  the  market  short  and  did  so  well  that  they  added  the  brig 
W.  H.  Meyer.  But  about  this  time  the  production  began  to  exceed  the  demand, 
and  they  soon  had  to  drop  out  the  brig.  Business  became  so  poor  they  did  not 
keep  the  old  Isabel  in  good  repair,  and  in  the  spring  of  1888,  while  on  her  way 
to  the  fishing  banks,  she  opened  up  somewhere  out  at  sea.  As  many  of  the 
crew  as  could  do  so  got  into  the  dories,  and  after  suffering  many  privations 
about  half  of  them  were  rescued  more  nearly  dead  than  alive.  This  ended  the 
venture,  and  the  partners  paid  up  their  losses  and  quit 

In  1883  Hlggins  &  Ck>lllns,  the  wood  and  lumber  men,  with  Wheeler  Bros., 
small  tugboat  men,  fitted  out  the  schooner  Bonanza  on  an  eastern  basis,  import- 
ing eastern  fishermen  and  eastern  gear.  They  cured  their  fish  on  the  deck  of 
the  vessel  in  Oakland  Creek,  and  when  they  closed  up  their  accounts  each  of 
the  partners  was  an  even  $2,500  to  the  bad.  That  schooner  Bonanza  had  an 
eventful  and  varied  career.  Built  in  1875  as  a  yacht  for  William  C.  Ralston, 
the  brilliant  but  unfortunate  manager  of  the  Bank  of  CSalifornia,  she  has  been 
freighter,  trader,  codfisherman,  and  finally  as  a  whaler  was  crushed  in  the  ice 
last  year  in  the  Arctic  near  Herschel  Island.  The  story  of  her  voyages  to  the 
remote  and  unfrequented  waters  of  the  North  and  South  Pacific,  the  Behring 
Sea,  and  the  Arctic  Ocean  would  be  worthy  the  pen  ot  Robert  Louis  Stevenson. 

In  1886  James  Madison  and  some  of  his  associates  fitted  out  the  schooner 
Francis  Alice,  and  also  started  a  little  station  at  Ikatok  in  Alaska.    The  fish 
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were  oflfered  on  the  street  by  Frank  Bates,  a  broker,  but  the  trade  was  filled 
up  by  the  old  companies,  and  the  fish  found  such  slow  sale  that  the  whole 
cargo  was  bought  in  by  this  company  at  a  very  low  price.  We  later  took  over 
the  station,  and  the  schooner  and  the  business  was  entirely  closed  out  Like  a 
butterfly,  it  lived  but  one  summer. 

In  1894  a  Capt  Jorgenson  bought  the  condemned  steamer  Salinas,  converted 
her  Into  a  three-masted  schooner,  rechristenlng  her  the  Uranus,  and  sent  her 
codfishing.  He  did  fairly  well  for  two  years  then,  with  the  backing  of  the 
firms  outfitting  him,  he  added  the  W.  P.  Harriman,  also  a  condemned  hull 
refitted.  At  the  end  of  the  third  year  his  whole  outfit  passed  into  the  hands  of 
those  who  had  been  backing  him,  and  he  was  known  in  the  codfish  business  no 
more. 

Young  Duggan  (1902)  had  a  short  and  inglorious  career  as  a  codfish  man,  and 
some  of  the  money  that  his  father  made  in  the  shirt  business  went  to  pay  what 
it  cost  the  young  man  to  listen  to  the  siren  song  of  the  wily  promoter.  The 
schooner  J,  O.  Wall  went  to  the  Bering  Sea  under  the  joint  command  of  Capt. 
Dollard  (the  promoter)  and  Henderson  (an  experienced  codfisher).  We  bought 
their  season*s  catch,  and  it  lasted  us  just  three  days.  One  season  was  enough 
for  Mr.  Duggan. 

Undoubtedly  the  most  picturesque  figure  in  the  whole  line  was  Nick  Bichard. 
A  native  of  the  Isle  of  Jersey,  a  pioneer  shipowner  and  merchant  of  San 
Francisco,  he  accumulated  a  fortune  during  the  days  of  the  Civil  War  and  was 
early  in  the  codfish  business  with  quite  a  fieet  of  old  vessels,  both  large  and 
small,  and  for  many  years  he  was  a  prominent  factor  in  the  business.  A-  large, 
swarthy  man,  erratic  in  speech  and  action,  mixing  codfish,  coal,  lumber,  and 
junk,  keeping  most  of  his  books  in  his  head,  he  never  knew  what  his  cargoes 
cost  him  nor  what  they  sold  for.  The  codfish  business  absorbed  more  and 
more  of  his  capital ;  then  his  real  estate,  two  fine  water  lots  on  Stuart  Street, 
the  gore  lot  at  California  and  Market  Streets,  and  other  property  went  the 
same  way;  the  old  vessels  wore  out  and  were  lost  and  he  finally  died  peace- 
fully in  the  night  of  heart  failure,  leaving  barely  enough  to  bury  him. 

Chief  among  the  old-timers  and  of  those  most  largely  interested  and  longest 
in  the  business  was  the  firm  of  Lynde  &  Hough,  two  enterprising  Yankees 
of  tlie  old  school  who  started  in  Sacramento  In  pioneer  days,  came  down  to  San 
Francisco,  were  in  the  commission  business  and,  from  selling  codfish  on  com- 
mission, drifted  into  the  cod-fishing  business  [in  1865]  itself.  They  were  for 
many  years  among  the  heaviest  operators  in  codfish  and,  in  addition,  they  dealt 
in  all  other  kinds  of  salt  fish,  cornered  the  honey  market,  dipped  into  sealing  in 
the  Straits  of  Magellan,  South  Sea  Island  trading,  fishing  and  trading  stations 
in  Alaska,  salmon  fishing,  freighting,  running  a  coasting  passenger  steamer,  and 
anything  else  that  promised  a  dollar,  including  "  Okhotsk  Sea  Cod  Liver  Oil  *' 
and  "  Dr.  Fisherman's  Lotion  for  Man  and  Beast."  They  and  their  surviving 
partner,  L.  B.  Noonan,  were  well  and  favorably  known  from  Alaska  to  South 
America  and  from  Hawaii  to  Australia  and  the  Orient.  Their  last  venture 
was  codfish  mixed  with  mining,  and  finally  both  of  the  senior  partners  died, 
leaving  no  money  but  various  debts  behind  them.  Their  location  at  California 
City  was  sold  to  the  United  States  Navy  Department  for  a  coaling  station,  and 
their  vessels  and  cod-fishing  business  were  merged  into  the  Union  Fish  Co. 

L.  B.  Noonan  was  connected  with  the  I^ynde  &  Hough  company  for  nearly  40 
years,  at  first  as  general  factotum  and  handy-man-ready-for-any thing.  He  ran 
the  fish  yard,  outfitted  the  vessels,  hired  captains  and  crews,  packecj  and  re- 
packed salmon  and  mackerel,  bought  and  sold  on  the  street    Later  he  acquired 
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an  Interest  in  the  Arm  and,  being  of  a  more  thrifty  disposition  and  not  in- 
terested in  the  mining,  he  was  enabled  to  retire  with  enough  to  permit  him  to 
take  a  well-earned  rest. 

These  epitaphs  of  those  who  have  dropped  into  the  business  and  then  dropped 
out  run  in  schools.  Their  course  is  something  Uke  this :  The  bright  sun  of  pros- 
perity shines  for  a  season  or  two  upon  the  regular  stand-bys  In  the  business 
and  It  looks  very  attractive  and  Inviting  to  some  chaps  with  an  old  vessel  or  a 
little  spare  money.  So  they  jump  in  and  for  a  time  cut  a  brilliant  dash  In  the 
business.  So  bright  are  they  that  the  sun  of  prosperity  is  all  in  eclipse  and 
everyone  in  the  trade  walks  in  shadow.  When  they  get  tired  of  this  or  broke 
they  drop  out,  and  those  who  are  left  pick  up  the  scattered  ends  of  the  trade, 
struggle  out  Into  the  light  again,  and  by  and  by  there  Is  some  more  prosperity 
and  then  a  new  crop  of  hopeful  investors  appears,  and  so  on  and  on.« 

One  of  the  most  picturesque  figures  in  the  industry,  and  one  who 
cut  a  wide  swath  while  in  it,  was  Edward  Pond.  Beginning  in  1902, 
with  apparently  no  end  of  money,  he  sent  two  vessels  to  Bering 
Sea.  In  1905  his  fleet  had  increased  to  three  vessels,  two  of  which 
fished  in  the  Okhotsk  and  one  in  the  Bering  Sea.  Prices  for  fish 
were  low  in  1906  and  1907,  and  when  the  two  vessels  he  had  sent  to 
the  Okhotsk  Sea  in  the  latter  year  returned  virtually  empty,  hav- 
ing been  driven  from  the  sea  by  the  Russian  authorities,  he  was 
forced  to  the  wall,  and  his  stock  of  fish  on  hand  and  to  arrive  was 
taken  over  by  the  Union  Fish  Co. 

In  1905  the  Pacific  States  Trading  Co.  was  organized  at  San 
Francisco.  A  home-curing  station  was  built  on  Carquinez  Strait, 
about  30  miles  from  San  Francisco,  and  named  Woodside  Glen. 
The  schooners  Glen  (121  tons)  and  John  F.  MiUer  (170  tons)  were 
sent  to  Bering  Sea.  The  company  also  built  several  shore  stations 
in  Alaska,  as  noted  elsewhere.  Later  the  company  added  the 
schooners  Ottillie  Fjord  (247  tons)  and  the  Dora  Bluhm  (315  tons) 
to  its  fishing  fleet.  On  September  30,  1907,  the  schooner  Glen  was 
lost  on  Unimak  Island,  with  the  loss  of  one  life.  While  the 
schooner  John  F.  Miller  was  engaged  in  an  attempt  to  salve  the 
wrecked  schooner  a  gale  suddenly  sprang  up  on  January  8,  1908, 
and  she  was  also  driven  ashore,  10  of  her  crew  losing  their  lives. 
This  disaster  to  two  of  its  fleet,  together  with  a  heavy  overproduc- 
tion in  1908  causing  a  slump  in  the  market,  compelled  the  company 
to  cease  operations  for  a  season  or  two.  In  1909  the  company's 
schooner  OttiUie  Fjord  was  outfitted  and  sent  north  by  the  Union 
Fish  Co.  In  1910  all  operations  were  suspended,  but  in  1911  the 
company  resumed  operations  at  its  shore  station  in  Northwest  Har- 
bor, and  also  outfitted  and  sent  north  the  schooner  Ottillie  Fjord^ 
and  operated  continuously  until  early  in  1916,  when  the  company 
finally  abandoned  the  business. 

•  Pioneers  In  the  Pacific  Coast  Codfish  Industry,  by  C  P.  Overton.  Pacific  FisbermaB 
Annual,  1906,  p.  70.  71,  and  75. 
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For  a  number  of  years  the  majority  of  the  San  Francisco  vessels 
resorted  to  the  Okhotsk  Sea  for  their  cargoes  of  cod,  and  in  some 
seasons  nearly  all  of  the  vessel  fishing  was  prosecuted  there.  In  1892 
the  Russian  Government  began  to  enforce  a  regulation  imposing  a 
license  on  all  vessels  fishing  within  30  miles  of  shore,  and  from  this 
time  on  the  American  vessels  experienced  alternate  periods  of  harass- 
ment and  quiet,  according  as  the  disposition  of  the  Russian  Governor 
was  toward  lax  or  rigorous  enforcement  of  the  regulation.  A  typical 
instance  of  such  harassment  is  cited  by  Wilcox." 

The  three-mast  schooner  Hera,  369  net  tonnage,  of  the  San  Francisco  codfish 
fleet,  was  the  only  American  vessel  that  fished  in  the  Olchotsk  Sea.  Her  catch 
was  all  made  from  10  to  30  miles  from  the  shore.  While  fishing,  the  vessel  was 
boarded  by  a  Russian  officer,  who  ordered  that  fishing  cease  and  that  the  vessel 
report  at  once  to  the  governor  of  the  district  and  there  procure  a  license.  The 
master  of  the  Hera  denied  that  he  was  fishing  in  waters  of  Russia,  as  he  was 
fully  10  miles  from  shore.  The  officer  threatened  to  seize  the  vessel  if  his  order 
was  not  obeyed.  The  master  compiled,  and  on  reporting  to  the  governor  again 
protested  as  to  his  having  any  legal  right  or  authority  to  Interfere  with  him 
when  fishing  so  far  from  land,  no  fishing  having  been  attempted  under  10  miles 
from  shore.  As  before,  a  protest  was  not  recognized,  and  $1,000  in  gold  was 
demanded  for  a  license  that  must  be  procured  before  the  vessel  would  be  per- 
mitted to  leave  the  port.  A  compromise  was  made  by  the  master  giving,  under 
protest,  his  personal  order  for  $1,000  on  the  owners  of  the  vessel  at  San  Fran- 
cisco. The  vessel  then  returned  to  the  fishing  grounds,  completed  her  cargo, 
and  returned  to  San  Francisco  with  a  catch  of  159,000  codfish,  of  a  net  weight 
of  685,140  pounds.  The  order  given  by  the  master  was  forwarded  to  the  Russian 
consul  at  San  Francisco  for  collection;  but  the  draft  having  been  given  under 
compulsion  its  payment  was  refused. 

In  1907  matters  began  to  assume  a  serious  aspect.  That  year  the 
following  vessels  had  visited  the  Okhotsk  Sea:  The  schooner  John 
D.  SpreckleSj  the  barkentines  Fremont^  City  of  Papeete^  and  8.  N. 
Castle.  Shortly  after  the  vessels  arrived  and  began  fishing  the 
Russian  gunboat  Mandjur  appeared,  and  an  officer  boarded  the  John 
D.  Sprecklea  and  S.  N.  Castle,  Taking  their  papers,  the  commander 
ordered  the  vessels  to  quit  fishing,  claiming  they  were  within  the 
30-mile  limit,  and  threatening  to  seize  the  vessels  if  they  did  not. 
As  a  result  the  vessels  left  the  sea  and  returned  to  San  Francisco 
almost  empty. 

A  few  days  later,  on  June  12,  the  gunboat  met  and  boarded  the 
Fremont  and  seized  her  papers,  also. 

On  June  19  the  gunboat  came  alongside  the  City  of  Papeete^  and 
the  Russian  commander  seized  her  papers  and  ordered  her  to  quit 
fishing.  Capt.  Stensland,  the  master  of  the  City  of  Papeete^  went 
aboard  the  Russian  patrol  boat  and  showed  her  commander  a  copy 
of  an  opinion  written  several  years  before  by  John  Hay,  while  Sec- 

•  Notes  on  the  Fisheries  of  the  Pacific  Coast  In  1895,  by  W.  A.  Wilcox.  Report  of 
United  states  Commissioner  of  Fish  and  Fisheries  for  1806,  p.  634,  635.    (1808.) 
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retary  of  State,  to  the  effect  that  under  international  law  the  vessels 
of  any  nation  had  a  right  to  fish  at  any  point  3  miles  or  more  off- 
shore. In  anticipation  of  just  such  a  happening  this  copy  had  been 
furnished  to  the  master  by  A.  Greenebaum,  president  of  the  Alaska 
Codfish  Co.,  owners  of  the  vessel.  Secretary  Hay's  opinion  seemed 
to  have  considerable  influence  with  the  officer,  who  at  once  steamed  to 
the  mainland  to  seek  advice  from  his  superior  officers.  On  July  10 
he  returned  and  restored  the  ship's  papers  to  the  master,  admitting 
that  the  30-mile  limit  for  fishing  was  not  to  be  enforced. 

On  July  12  the  Russian  gunboat  steamed  alongside  the  Fremont 
and  restored  not  only  her  own  papers  but  also  those  of  the  John  D. 
Sprecklcs  and  S,  N,  Castle, 

In  1908  a  fleet  of  three  vessels  fished  in  the  Okhotsk  Sea,  while  in 

1909  only  the  barkentine  Fremont  fished  on  these  banks.  The  latter 
vessel's  master  reported  a  considerable  fleet  of  Japanese  vessels  fish- 
ing there  for  cod.  This  was  the  last  season  in  which  American  vessels 
visited  the  Okhotsk  Sea  for  cod. 

In  1891  Capt.  J.  A.  Matheson,  of  Provincetown,  Mass.,  who  had 
been  engaged  in  the  Atlantic  codfishery  for  a  number  of  years,  sent 
his  schooner  Lhzie  Colhy  around  the  Horn,  coming  himself  by  rail 
and  establishing  himself  at  Anacortes,  Wash.,  and  sent  his  vessel  to 
the  Alaska  banks,  this  being  the  first  venture  on  the  coast  other  than 
from  San  Francisco.  In  1905  the  schooner  Fanny  Dutard  was  added 
to  his  fleet.  In  1906  the  schooner  Lizzie  Colhy  dropped  out  In 
1908  the  schooner  Harriet  G,  was  purchased  and  it  and  the  Fanny 
Dutard  sent  north.    In  1909  the  same  fleet  was  sent  north,  but  in 

1910  only  the  Faimy  Dutard  was  outfitted.  San  Francisco  parties, 
as  noted  elsewhere,  purchased  the  plant  and  fleet  in  1910,  incorpo- 
rated it  as  the  Matheson  Fisheries  Co.,  and  installed  Capt.  Matheson 
as  manager.  In  1912  he  dropped  out  altogether,  but  late  in  1914 
purchased  the  fleet  of  the  Matheson  Fisheries  Co. — the  schooners 
Azalea  and  Fanny  Dutard — and  sent  it  north  under  his  own  name 
in  1915. 

The  Puget  Sound  &  Alaska  Commercial  Co.  was  the  pioneer  in  the 
cod  fishing  industry  from  Seattle,  Wash.  It  began  operations  in 
February,  1892,  and  on  March  5  dispatched  the  schooner  Moonlight^ 
of  68  tons,  to  the  Bering  Sea  banks.  The  vessel  returned  on  August 
20  with  175,000  pounds  of  salt  cod.  No  more  is  heard  of  the  company 
after  this  first  venture. 

In  1896  Tracy  H.  Robertson  organized  the  Oceanic  Packing  Co., 
with  headquarters  in  Seattle,  and  outfitted  and  sent  to  Bering  Sea 
the  schooner  Emma  F.  Harriman,  She  returned  with  a  full  cargo, 
but  as  the  demand  in  the  Northwest  for  cod  was  quite  slack,  the  ves- 
sel was  sent  direct  to  San  Francisco  and  the  cargo  sold  there. 
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In  1897  the  company  sent  to  Bering  Sea  the  brigantine  Blakeley 
and  \  he  schooner  Swan.  The  vessels  returned  with  full  cargoes,  and 
these  were  prepared  for  market  at  a  plant  the  company  had  built  in 
West  Seattle. 

The  Klondike  ru^  had  begun  in  1897,  and  in  1898  the  company 
became  interested  in  the  transportation  business  and  diverted  its  ves- 
sels into  this  industry,  in  the  course  of  which  the  schooner  Swan  was 
wrecked.  In  1899  and '1900  the  brigantine  Blakeley  was  sent  to  the 
Bering  Sea  banks  by  the  company,  and  returned  each  season  with 
full  cargoes.  The  business  had*  not  proved  very  profitable,  however, 
and  the  company  ceased  operations  in  the  latter  year. 

In  1898  Mr.  Fay,  a  Seattle  lawyer,  sent  the  schooner  Lizzie  S,  Sor- 
renson  (89  tons)  to  Bering  Sea.  She  returned  with  a  full  cargo  and 
the  fish  were  worked  up  at  a  plant  built  at  Richmond  Beach.  The 
venture  could  not  have  been  very  profitable,  as  only  the  one  trip  was 
made.  The  Lizzie  S.  Sorrenson  was  a  comparatively  small  schooner 
and  her  chief  title  to  fame  rests  upon  the  unusual  fate  she  eventually 
met.  In  1909  the  Tyee  Co.,  which  then  operated  a  shore  whaling 
station  at  Tyee,  southeast  Alaska,  purchased  tlie  schooner,  which  was 
thereupon  fitted  with  a  gasoline  engine  and  turned  into  a  whaler. 
On  May  10,  1910,  a  whale  was  sighted  in  the  ocean  about  8  miles 
southwest  of  Cape  Addington.  The  vessel  was  cautiously  worked 
to  within  gunshot  and  a  harpoon  driven  into  the  animal.  The 
weapon  failed  to  reach  a  vital  spot,  and  after  an  effort  to  escape  the 
gigantic  mammal  turned  suddenly,  and  charging  the  vessel,  struck 
her  full  in  the  stem.  The  impact  knocked  out  a  portion  of  the  ves- 
sel's bottom  and  she  sank  in  a  few  minutes. 

The  Seattle- Alaska  Fish  Co.  began  business  in  Seattle  in  1902, 
using  for  its  home  station  the  old  West  Seattle  plant  of  the  Oceanic 
Packing  Ca  The  first  year  the  schooner  Carrier  Dove  was  the  only 
vessel  outfitted,  but  in  1903  the  schooner  Nellie  Colman  was  added. 
In  1906  the  latter  vessel  was  sold,  her  place  being  taken  by  the 
schooner  Maid  of  Orle^tn$.  Only  the  Carrier  Dove  was  outfitted  in 
1907,  but  in  1908  she  was  sold  and  the  Maid  of  Orleans  outfitted.  In 
1910  the  company  was  absorbed  by  the  King  &  Winge  Codfish  Co.,  of 
Seattle. 

In  1904  tike  late  Mr.  W.  F.  Robinson,  who  had  been  connected  with 
the  New  England  fisheries  for  a  niunber  of  years,  and  others  bought 
the  schooner  Alice  and,  under  the  name  of  the  Schooner  Alice  Co. 
(Inc.),  sent  her  north*  In  1905  the  corporate  name  was  changed  to 
the  Robinson  Codfish  Ca,  the  schooner  Joseph  Russ  purchased,  and 
a  large  plant  constructed  at  Anacortes,  Wash.  In  1911  the  original 
plant  was  sold  and  another  erected  at  once  on  the  company's  prop- 
erty in  connection  with  a  by-products  plant  which  they  owned.  In 
1912  the  name  of  the  company  was  changed  to  the  Robinson  Fisheries 
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Co.  On  April  20, 1912,  the  schooner  Joseph  Russ  was  lost  on  Chiri- 
koff  Island,  Alaska.  In  1914  the  sdiooner  Wawona  was  purchased 
and  the  same  year  she  brought  home  the  largest  trip  of  cod,  240,000 
fish  weighing  about  1,100,000  pounds,  ever  caught  and  landed  from 
an  American  vessel.  In  1916  she  broke  her  1914  record  with  a  catch 
of  258,323  fish  weighing  approximately  1,150,000  pounds. 

In  1904  the  late  Andrew  Webber,  of  Seattle,  made  a  venture  in  the 
industry  by  sending  to  Bering  Sea  the  little  schooner  Ida  May^  and 
repeated  it  the  next  season,  after  which  he  withdrew. 

In  1905  the  King  &  Winge  Codfish  Co.,  composed  principally  of 
King  &  Winge,  the  well-known  shipbuilders  of  Seattle,  sent  the 
schooner  Harold  Blekum  (185  tons)  to  the  Bering  Sea  banks,  and 
continued  doing  so,  adding  the  schooner  Vega  later,  until  1910,  when 
the  company  joined  the  consolidation  known  as  the  Western  Codfish 
Co.  The  company  had  its  home-curing  station  located  in  West 
Seattle. 

The  Blom  Codfish  Co.  was  organized  in  Tacoma  in  1905  and  sent 
the  schooner  Falcon  (195  tons)  north,  in  the  meantime  building  its 
home-curing  station  at  Quartermaster  Harbor.  The  company  had 
a  very  checkered  career,  finally  ceasing  business  in  1914,  when  its 
assets,  including  the  schooner  Fortuna^  passed  into  the  hands  of 
Seattle  parties,  who  organized  the  Northern  Codfish  Co.  for  the 
purpose  of  carrying  on  the  business.  The  latter  company  seivt  the 
vessel  north  in  1915,  but  dropped  out  of  the  business  early  in  1916, 
the  schooner  being  chartered  to  the  Pacific  Coast  Codfish  Co. 

The  Pacific  Coast  Codfish  Co.  was  formed  in  1911  by  former  stock- 
holders of  the  Seattle-Alaska  Fish  Co.,  which  had  been  sold  to  the 
King  &  Winge  Codfish  Co.  The  company  constructed  a  home- 
curing  station  at  Poulsbo  the  same  year,  and  sent  north  the  schooner 
John  A,  In  1913  the  schooner  Chas.  R,  Wilson  was  added,  and  in 
1914  the  schooner  Maid  of  Orleans^  while  in  1915  the  schooner  FoT" 
tuna  was  chartered  and  added  to  the  fleet. 

In  1910  T.  Tilmann,  jr.,  of  the  firm  of  Tilmann  &  Bendel,  and 
other  San  Francisco  parties,  none  of  whom  had  heretofore  been 
engaged  in  the  business,  attempted  to  form  a  consolidation  of  the 
Puget  Sound  companies.  A  controlling  interest  was  secured  in 
the  King  &  Winge  Codfish  Co.,  and  this  company  then  purchased 
the  Seattle- Alaska  Fish  Co.  The  two  properties  were  then  merged 
under  the  name  of  the  Western  Codfish  Co.  The  property  of  Capt 
J.  A.  Matheson  was  purchased  and  it  was  incorporated  under  the 
name  of  the  Matheson  Fisheries  Co.,  with  Capt.  Matheson  in 
charge  of  operations.  In  the  meantime  the  Union  Fish  Co.,  of  San 
Francisco  purchased  the  cargoes  of  the  schooners  Joseph  Rv^s,  Alice^ 
and  Fortunay  the  two  former  belonging  to  the  Robinson  Fisheries 
Co.  and  the  latter  to  the  Blom  Codfish  Co.    The  Western  Codfish  Co. 
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FIG.  Iw— UNION  FISH  COMPANY'S  PAVLOF  STATION,  SANNAK  ISLAND,  ALASKA. 


FIG.  2.— PIRATE  COVE,  THE  PIONEER  CODFISH  STATION  OF  ALASKA. 
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had  but  a  brief  existence,  dropping  out  of  active  fishing  operations 
early  in  1912,  while  in  December,  1914,  Capt.  Matheson  bought  irom 
the  Matheson  Fisheries  Co.  the  schooners  Fanny  Dutard  and  ABolea 
and  sent  them  north  in  1915  imder  his  own  name.  After  disposing 
of  its  1914  catch  of  cod  the  Matheson  Fisheries  Co.  wound  up  its 
active  career  in  the  summer  of  1915. 

The  first  Canadian  company  to  engage  in  cod  fishing  on  the 
Pacific  banks  was  the  Western  Canadian  Fish  Co.  This  company 
built  a  home  station  at  Bamet,  British  Columbia,  in  1903,  and  sent 
the  brigantine  Blakeley  to  Bering  Sea.  The  company  struggled 
along  until  the  latter  part  of  1905,  when  it  went  out  of  the  business. 

In  1913  the  Canadian  Fish  &  Cold  Storage  Co.,  of  Prince  Rupert, 
British  Columbia,  outfitted  the  schooner  Albert  Meyer  and  sent  her 
to  the  Bering  Sea  banks.  She  arrived  there  at  almost  the  end  of 
the  fishing  season,  and  as  a  result  brought  back  but  a  few  hundred 
fish.  The  vessel  made  another  trip  in  1914,  when  it  met  with  fair 
success.  As  the  market  was  very  poor  when  she  returned,  the  com- 
pany gave  up  this  branch  of  its  business. 

HISTORY  OF  ALASKA  SHORE-FISHING  STATIONS. 

The  natives  living  in  the  vicinity  of  the  great  cod  banks  of  Alaska 
have  depended  upon  them  for  a  considerable  part  of  their  food 
supply,  although  not  to  such  an  important  extent  as  they  have  upon 
the  salmon.  When  the  Russians  came  more  and  more  home  use  was 
made  of  cod,  and  the  same  is  true  of  their  creole  descendants  to-day. 
With  the  exception  of  a  few  small  shipments  made  from  Kodiak  in 
the  early  years  of  the  industry,  the  catch  of  the  natives  and  few 
whites  living  at  other  than  the  regular  cod  stations  has  all  been 
consumed  locally. 

The  late  Thomas  W.  McCollam,  of  the  McCoUam  Fishing  &  Trad- 
ing Co.,  of  San  Francisco,  was  the  first  to  perceive  the  advantages  to 
be  obtained  from  establishing  stations  close  to  the  cod  banks,  where 
the  fishermen  could  go  out  daily  in  dories  to  the  adjacent  banks  and 
the  catch  be  stored  ashore  until  a  cargo  accumulated,  when  a  vessel 
could  be  sent  north  to  bring  them  to  San  Francisco. 

Early  in  the  seventies  a  party  of  hunters  had  established  a  station 
at  Pirate  Cove,  a  very  pretty  and  well-sheltered  cove,  with  ample 
depth  of  water,  at  the  north  end  of  Popof  Island,  one  of  tiie  Shu- 
magin  Group.  A  wharf  and  several  buildings  had  been  constructed 
by  the  party.  Mr.  McCollam  purchased  this  station  and  established 
here  the  first  regular  shore  fishing  station  for  cod  in  Alaska. 

An  agent  and  about  eight  fishermen  were  stationed  here  during  the 
early  years  of  its  existence.  At  first  the  fish  were  all  kenched,  but 
later  on  tanks  were  sent  up  and  the  fish  held  in  pickle  until  shipped. 
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The  staticm  gradually  increaaed  in  size  and  importance,  and  to-day, 
as  well  as  in  the  past,  is  the  largest  and  most  important  one  in 
Alaska. 

In  1886  a  branch  fidiing  station  was  established  on  Pavlof  Har- 
bor, Sannak  Island.  In  1890  a  station  was  opened  at  Kasatska,  on 
the  south  side  of  Sannak  Island,  and  was  operated  for  several  years, 
finally  being  abandoned  because  of  the  dangerous  navigation  for  sail- 
ing vessels  on  that  shore.  The  Port  Stanley,  Sannak  Island,  station 
was  established  in  1891,  but  was  abandoned  a  few  years  later.  All 
of  these  were  what  are  known  as  "  winter  stations,^'  that  is,  stations 
operated  in  what  are  known  as  the  winter  months  in  Alaska;  during 
the  rest  of  the  year  the  fish  are  too  far  out  in  the  deep  water  for 
fishing  with  dories  with  the  shore  as  the  base. 

In  1892  a  station  was  established  on  Sanborn  Harborj  Nagai 
Island,  Shumagin  Group,  and  this  has  been  operated  almost  con- 
tinuously ever  since.  Fishing  is  carried  on  here  from  the  middle  of 
spring  to  late  summer. 

In  1883  Ivan  Petroff  built  a  fishing  station  on  Sitkalidak  Island, 
close  to  the  Indian  village  at  Old  Harbor,  on  the  channel  separating 
Sitkalidak  from  Kadiak  Island,  where  for  a  time  considerable  quan- 
tities of  cod  were  cured  and  shipped  to  San  Francisco. 

In  1886  James  Madison  and  associates,  of  San  Francisco,  fitted  out 
the  schooner  Francis  Alice,  and  also  started  a  small  station  at  Ikatak, 
on  Unimak  Island.  The  venture  lived  but  one  season,  the  station 
then  being  taken  over  by  the  McCollam  Fishing  &  Trading  Co. 

Lynde  &  Hough,  a  well-known  San  Francisco  firm,  early  entered 
the  codfish  industry  and  for  a  number  of  years  were  important  fac- 
tors in  it.  Besides  a  fleet  of  vessels  the  firm  established  a  number  of 
shore  stations  in  Alaska.  The  earliest  of  their  stations  was  at  Sand 
Point,  on  Humboldt  Harbor,  Popof  Island,  in  the  Shumagin  Group. 
This  was  in  1887.  It  was  established  principally  as  a  trading  and 
salmon  fishing  station,  its  relation  to  the  codfish  industry  being 
mainly  as  a  supply  station  where  the  firm's  vessels  could  land  their 
cargoes  and  refit  for  another  trip  without  having  to  return  to  the 
home  port  for  this  purpose. 

The  firm  built  a  number  of  shore  stations  shortly  after  this — 
Unga  Harbor  (1888  or  1889)  and  Squaw  Harbor  (1889),  on  Unga 
Island;  Henderson  Island  (1889),  in  the  Shumagin  Group;  Com- 
pany Harbor  (1889)  and  Nelson  Island  (1890),  in  the  Sannak 
Islands;  Chicago  Bay  (1890),  Alaska  Peninsula,  and  Ikatak  (1890), 
on  Unimak  Island.  Several  of  these  had  but  an  ephemeral  exist- 
ence, as  Chicago  Bay,  Nelson  Island,  and  Henderson  Island. 

About  1898  the  McCollam  Fishing  &  Trading  Co.  and  Lynde 
&  Hough  formed  the  Union  Fish  Co.  as  a  selling  agency  for 
their  product.     It  was  not  until  1902  or  1903,  however,  after  the 
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death  of  both  Lynde  and  Hough,  that  the  two  concerns  were  finally 
merged  into  one  and  the  whole  business  operated  under  the  name  of 
the  Union  Fish  Co. 

In  1876  Mr.  A.  Greenebaum,  then  and  for  a  number  of  years  sub- 
sequent, agent  for  the  Alaska  Commercial  Co.,  built  a  trading  sta- 
tion for  the  company  at  Acherk  Harbor  (later  known  as  Company 
Harbor)  on  Sannak  Island.  A  little  codfishing  was  prosecuted  at 
times,  but  it  was  not  until  1896,  when  it  became  the  property  of  the 
progenitors  of  the  Alaska  Codfish  Co.,  that  it  was  used  for  this 
business  exclusively.  In  1897  the  company  established  another  sta- 
tion on  Moffet  Cove,  a  few  miles  east  of  Company  Harbor. 

In  1896  the  Alaska  Codfish  Co.  opened  its  Kelleys  Rock  station, 
situated  about  midway  between  Unga  and  Squaw  Harbors.  This, 
like  the  Unga  station,  is  an  all-the-year-round  station  and  is  by  far 
the  most  productive  one  owned  by  the  company. 

In  1906  the  Alaska  Codfish  Co.  bought  the  Alaska  Commercial 
Co.'s  station  at  the  town  of  Unga,  on  Unga  Island,  and  began  fishing 
operations  in  the  fall.  The  next  year  the  Union  Fish  Co.  built  a 
station  here,  but  on  the  opposite  side  of  the  harbor.  Fishing  is 
carried  on  here  throughout  the  year. 

The  present  Squaw  Harbor  station  of  the  Alaska^  Codfish  Co.  was 
first  established  as  a  salmon  saltery  by  a  man  named  Olsen,  who  also 
utilized  it  at  times  as  a  codfish  station.  In  the  sunmier  of  1903  the 
present  owners  purchased  it  and  have  very  much  improved  it  since. 
It  is  a  winter  station.  Its  principal  use  to  the  company  is  as  a  supply 
depot  for  its  near-by  stations,  the  harbor  being  one  of  the  safest 
in  the  Shumagins. 

The  Dora  Harbor,  Unimak  Island,  stations  of  the  Alaska  Codfish 
Co.  and  the  Union  Fish  Co.  were  established  in  1897  and  1898,  re- 
spectively. While  they  were  quite  productive  the  first  two  seasons, 
tiiey  have  been  steadily  diminishing  in  importance  ever  since.  The 
Sannak  Island  station  men  are  transferred  to  these  stations  in  the 
spring,  after  the  cod  have  moved  off  into  the  deep  water  surrounding 
Sannak  Island,  and  are  brought  back  again  in  the  fall  when  the  fish 
have  again  returned  to  the  shoal  waters. 

About  1903  the  Union  Fish  Co.  built  a  station  at  Wedge  Cape, 
Nagai  Island,  and  operated  it  intermittently  as  a  summer  station 
until  1909,  when  it  was  abandoned. 

In  1903  the  Union  Fish  Co.  built  a  station  at  Eagle  Harbor,  on 
Nagai  Island,  and  operated  it  continuously  up  to  and  including 
1909,  since  when  it  has  been  ^ut  down  owing  to  the  difficulty  of 
securing  enough  men  to  work  it. 

The  first  Puget  Sound  company  to  establish  a  shore  station  in 
Alaska  was  the  Seattle  &  Alaska  Fish  Co.,  of  Seattle,  which  built  a 
station  at  Falmoutii  Harbor,  on  Nagai  Island,  in  the  spring  of  1903. 
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As  this  proved  to  be  too  far  from  the  fishing  grounds,  the  station 
was  moved  almost  immediately  to  Squaw  Harbor,  on  Unga  Island. 
In  place  of  the  dories  used  at  other  stations,  this  company  equipped 
the  plant  with  Columbia  River  boats,  two  to  four  men  going  in  each. 
The  station  was  worked  intermittently  until  1910,  when  the  company 
sold  out  to  the  King  &  Winge  Codfish  Co.,  which  ultimately  merged 
into  the  Western  Codfish  Co.  It  has  not  been  operated  since,  owing 
mainly  to  its  remoteness  from  the  fishing  grounds.  It  is  now  the 
property  of  John  H.  Nelson. 

In  the  fall  of  1902,  John  H.  Nelson  and  John  Einmo  opened  a 
shore  station  at  Hard  Scratch,  on  Snug  Harbor,  Unga  Island,  but 
operated  it  only  one  winter.  In  the  fall  of  1911  R.  H.  Johnson  estab- 
lished a  shore  station  here  and  has  operated  it  ever  since. 

In  the  fall  of  1905  the  Blom  Codfish  Co.,  of  Tacoma,  Wash.,  built 
a  station  on  the  north  shore  of  Eagle  Harbor,  Nagai  Island,  and 
operated  it  for  a  couple  of  years,  when  it  was  abandoned. 

In  the  fall  of  1905  the  Pacific  States  Trading  Co.,  of  San  Fran- 
cisco, which  had  just  recently  started  in  business,  established  stations 
on  Herendeen  Island,  Northwest  Harbor,  and  at  Ikatak,  or  Unimak 
Island,  and  operated  them  continuously  until  1909.  The  latter  sta- 
tion was  not  reopened,  but  operations  were  resumed  at  the  former 
in  the  fall  of  1911,  and  it  was  operated  until  early  in  1916,  when  the 
company  sus^^ended  operations  and  sold  the  station  to  the  Union 
Fish  Co.  The  Ikatak  was  a  summer  station,  while  the  one  at  North- 
west Harbor  is  a  winter  station. 

In  the  summer  of  1908  John  H.  Nelson,  who  had  opened  a  station 
at  Hard  Scratch  in  1902,  started  a  station  on  Squaw  Harbor  and  has 
operated  it  every  year  since.  In  the  earlier  years  of  its  existence 
stockfish  formed  the  bulk  of  the  product,  but  during  the  last  two 
years  considerable  dried  salt  cod  has  been  prepared. 

In  1914  A.  Komedal,  a  merchant  of  Unga,  established  a  station 
near  that  town  and  has  operated  it  during  the  greater  part  of  the 
time  since. 

In  1910  the  Alaska  Commercial  Co.  shipped  to  San  Francisco 
aboard  one  of  its  regular  trading  vessels  about  90  tons  of  cod  which 
had  been  caught  and  cured  by  the  natives  of  Kodiak.  The  fish 
proved  to  be  quite  small,  and  the  company  had  so  much  difficulty  in 
disposing  of  them  that  it  did  not  repeat  the  experiment. 

One  of  the  heaviest  handicaps  under  which  Alaska  station  owners 
suffered  for  a  number  of  years  was  the  presence  of  saloons  in  close 
proximity  to  the  more  important  stations.  In  1913  there  was  one 
saloon  at  Sand  Point  (about  6  miles  overland  from  Pirate  Cove  and 
about  the  same  distance  by  water  from  four  stations  on  Unga  Island) 
and  two  at  Unga ;  at  and  within  a  radius  of  4  miles  by  land  from  the 
latter  town  are  six  shore  stations.    As  a  result  of  the  close  proximity 


Digitized  by 


Google 


Digitized  by 


Google 


U.  S.  B.  F.— Doc.  830  PLATE  III. 


FIG.  1.— A  COO  FISHERMAN'S  HOME  ON  SANNAK  ISLAND,  ALASKA. 


FIG.  2.— THE  TOWN  OF  UNGA,  ALASKA,  WITH   THE    ALASKA  CODFISH  COMPANY'S  STATION  IN 

THE  FOREGROUND. 
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of  the  saloons  to  the  stations  it  was  a  very  easy  matter  for  the  men 
to  get  hold  of  all  the  liquor  they  wished,  and  carouses  were  frequent, 
lasting  sometimes  for  weeks,  as  fresh  supplies  of  liquor  were  con- 
tinually coming  in.  Frequently,  also,  a  fisherman  would  meet  with 
an  untimely  end  through  the  capsizing  of  his  dory  while  returning 
in  an  intoxicated  condition  from  a  visit  to  one  of  these  saloons,  or  be 
frozen  to  death  or  meet  with  a  fatal  fall  while  traversing  the  rough 
and  slightly  marked  trails  between  the  stations  and  the  towns. 
In  1914  the  judicial  authorities  of  the  third  district,  in  which  the 
codfish  industry  is  carried  on,  refused  to  renew  the  old  licenses  or 
grant  any  new  ones,  with  the  result  that  the  district  is  now  totally 
free  of  the  legalized  traffic  at  least 

PERSONS  EMPLOYED. 

•  With  the  exception  of  the  owners,  a  few  of  the  higher  officials 
ashore,  and  several  of  the  capt^ns  but  a  small  fraction  of  those  en- 
gaged in  the  industry  are  native-born  Americans.  The  large  ma- 
jority are  of  Scandinavian  birth,  with  a  few  Finns,  Germans,  Cana- 
dians, etc.  At  the  stations  quite  a  few  natives  are  employed  as 
fishermen.    No  Orientals  are  employed  except  as  cooks  at  the  stations. 

The  captains  and  mates  of  the  vessels  are  almost  all  men  who  have 
worked  up  from  the  ranks  of  the  fishermen.  Operating  on  the  cod- 
fish banks  of  Alaska  requires  considerable  local  knowledge  of  the 
banks,  of  the  prevailing  winds,  and  also  of  the  most  convenient  spots 
for  shelter  and  for  water.  While  the  majority  of  them  are  good 
navigators,  a  few  are  sadly  deficient  in  this  respect,  yet  their  knowl- 
edge of  Alaska  conditions  enables  them  to  make  about  as  many  suc- 
cessful trips  as  their  fellows  who  are  better  groilnded  in  the  science. 

The  men  in  charge  of  the  stations  are  generally  fishermen  who  have 
worked  up  from  the  ranks.  While  some  of  these  men  are  excellent 
workers,  with  considerable  native  shrewdness,  yet  as  the  necessities 
of  the  industry  require  their  constant  presence  in  Alaska,  they  get 
very  little  opportunity  to  keep  in  touch  with  the  world's  progress, 
and  generally  continue  throughout  their  business  life  to  carry  on 
business  in  the  same  old  groove  in  which  it  was  running  at  the  time 
responsibility  fell  upon  them.  They  are  also  a  very  poorly  remuner- 
ated class  of  men,  with  practically  no  opportunity  for  advancement 
beyond  the  position  of  station  agent.  This  largely  explains  why  the 
codfish  industry  of  the  Pacific  coast  is  but  little  further  advanced 
to-day,  so  far  as  methods  of  catching  and  curing  the  fish  are  con- 
cerned, than  it  was  40  years  ago. 

While  a  small  proportion  of  the  white  men  are  excellent  fisher- 
men of  the  type  required  for  hand-line  fishing  from  dories,  the 
majority  of  them  are  ordinary  beach  combers  picked  up  on  the 


Digitized  by 


Google 


42  PACIFIC  COD  FISHEBIES. 

water  fronts  of  San  Francisco  and  Seattle,  or  men  of  practically  no 
acquaintance  with  the  sea  even,  let  alone  any  fishing  knowledge. 
The  reason  for  this  is  that  the  salmon  and  halibut  fisheries  offer 
more  congenial  employment  to  the  more  intelligent  and  progressive 
of  the  fishermen.  At  the  end  of  the  salmon  season  in  Alaska  quite  a 
few  of  the  better  class  go  to  the  shore  stations  and  work  there  until 
the  opening  of  the  salmon  season  the  following  spring,  when  they 
take  up  the  salmon  work  once  more. 

The  natives  generally  are  among  the  best  of  the  station  fishermen, 
as  they  are  usually  well  acquainted  with  the  locations  of  the  many 
isolated  spots  which,  while  rich  in  cod,  yet  cover  sometimes  but  a 
few  feet  or  yards  in  extent  and  are  difficult  to  find  without  certain 
landmarks  being  well  fixed  in  the  mind.  They  are  persistent  and 
skillful  fishermen  and  generally  are  among  the  high-line  fishermen 
unless  handicapped  through  age,  disease,  or  bodily  infirmity.  They 
are  very  apt  to  quit  when  the  whim  seizes  them,  but  the  author's 
experience  with  cod  fishermen  generally  is  that  both  whites  and 
natives  are  apt  to  quit  on  very  slight  or  no  provocation  at  all,  the 
desire  for  a  change  of  scene  at  frequent  intervals  seeming,  in  their 
eyes  at  least,  to  be  one  of  the  essentials  of  the  industry. 

Quite  a  few  of  the  white  fishermen  have  married  squaws,  and  for 
their  accommodation  the  companies  generally  have  small  cottages  or 
shacks  scattered  over  the  station  grounds. 

The  use  of  nicknames  by  fishermen  in  order  to  distinguish  each 
other  is  very  common,  and  in  many  instances  it  is  difficult  to  find 
out  the  real  name  of  a  man  without  having  recourse  to  the  station 
or  ship  records,  and  even  here  the  records  frequently  show  the  nick- 
name as  part  of  his  cognomen.  These  nicknames  are  derived  in 
various  ways,  some  being  based  upon  the  personal  appearance  or 
habits  of  the  person  so  designated,  while  others  are  due  to  some 
incident  connected  with  his  life,  still  others  to  his  place  of  birth, 
etc.  Some  are  complimentary,  while  others  are  the  reverse.  Among 
the  more  prominent  may  be  mentioned  "  Whiskey  Jack,"  "  Whiskey 
Bill "  (in  the  first  instance  the  excessive  indulgence  in  this  fluid  led 
to  the  imposition  of  the  name,  while  in  the  latter  instance  constant 
preaching  of  the  merits  of  temperance  caused  it),  "Dirty  Dick," 
"Gentleman  Gust,"  "Growling  Pete,"  "Gloomy  Gus,"  "Halibut 
Pete,"  "  Northwest  Bill,"  "  Rolling  Gus,"  "  Redwood  Gus,"  "  Russian 
Bill,"  "  Contrary  Gus,"  "  Stavanger,"  etc. 

VESSELS  AND  BOATS. 

Fishing  vessels. — Unlike  the  vessels  used  in  the  New  England 
fisheries,  there  is  no  distinctive  type  employed  in  the  Pacific  cod 
fishery.  Not  a  single  vessel  now  used  exclusively  in  fishing  was  built 
especially  for  the  purpose.    All  of  them  were  at  one  time  brigs, 
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Plate  IV. 


l: 


FIG.  1.— UNION  FISH  COMPANY'S  SCHOONER  "PIRATE."  ALASKA  STATION,  FISHING 
AND  WORKING  BOAT. 


FIG.  2.— SCHOONER  "MAID  OF  ORLEANS"  AT  ANCHOR  ON  SANNAK  BANK  IN  THE 
NORTH  PACIFIC  OCEAN. 
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barks,  barkentines,  and  schooners  employed  in  the  carrying  trade 
of  the  Pacific  and  purchased  for  use  in  the  fishery  after  they  had 
attained  varying  ages.  As  the  schooner  rig  has  proven  the  most 
economical  the  vessels  have  gradually  been  altered  until  all  are  now 
of  this  rig.  They  vary  in  length  from  102  feet  6  inches  to  156  feet, 
and  the  net  tonnage  ranges  from  138  to  413. 

In  Alaska  a  different  type  of  vessel  has  been  evolved.  As  the 
companies  owning  several  stations  frequently  desired  to  transport 
goods  and  fish  from  station  to  station,  small  sailing  vessels  were 
employed  in  the  early  days.  These  were  equipped  with  large  cargo 
capacity  and  were  vessels  which  had  previously  been  used  in  Cali- 
fornia waters  for  various  purposes.  As  the  trips  of  these  vessels 
were  necessarily  uncertain,  owing  to  their  dependence  upon  sails 
alone,  it  was  soon  seen  that  power  vessels  would  be  more  profitable, 
and  about  10  years  ago  the  first  vessels  of  this  type  were  sent  up 
under  sail.  In  order  to  make  them  suitable  for  navigation  under 
the  trying  conditions  prevailing  in  this  section  of  Alaska  they 
were  greatly  altered,  but  even  then  proved  far  from  satisfactory. 

In  1912  the  Union  Fish  Co.,  of  San  Francisco,  had  built  on  Puget 
Sound  the  first  power  vessel  constructed  to  be  devoted  exclusively 
to  the  codfish  industry.  It  was  a  schooner-rigged  vessel  and  named 
the  Union  Jack.  The  vessel  was  85  feet  long,  18  feet  beam,  with  a 
net  tonnage  of  39  tons.  She  was  fitted  with  an  80-horsepower  gaso- 
line engine.  As  the  owners  had  in  view  the  using  of  this  vessel  part 
of  the  year  in  fishing  also,  they  tried  to  adapt  her  for  both  purposes, 
with  the  result  that  she  proved  somewhat  unsatisfactory  for  eitlMr, 
and  was  sold  in  1913. 

In  1914  the  same  company  built  another  power  vessel,  the  Pirate, 
to  replace  her.  She  is  a  two-masted  schooner  with  knockabout  rig 
and  has  a  length  over  all  of  64  feet  6  inches  and  a  breadth  of  21 
feet.  The  hold  is  6  feet  10  inches  deep  and  23  feet  long,  which 
provides  a  carrying  capacity  of  100  tons.  The  after  cabin  has 
accommodations  for  the  captain  and  two  men.  The  galley  and  mess 
room  are  also  located  here.  The  forecastle  provides  sleeping  quarters 
for  six  men.  The  engine  room  is  just  forward  of  the  pilot  house, 
from  which  the  main  engine  is  controlled,  thus  permitting  the  cap- 
tain to  operate  the  engine  as  well  as  the  vessel.  The  propelling 
machinery  consists  of  an  80-horsepower  engine,  while  a  9-horse- 
power  windlass  is  used  for  handling  cargo.  It  is  the  company's 
purpose  to  use  this  vessel  in  fishing  during  the  summer  months  and 
in  freighting  in  local  waters  the  rest  of  the  year. 

Transporting  vessels. — For  a  number  of  years  the  companies  oper- 
ating shore  stations  in  Alaska  have  been  utilizing  vessels  of  the  same 
type  and  size  in  fishing  as  in  taking  cargoes  of  supplies  north  to  the 
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stations  and  in  bringing  back  the  fish  caught  by  the  station  fisher- 
men. Frequently  the  regular  fishing  vessels  would  be,  and  are  still, 
sent  north  on  this  work  during  the  winter  season.  As  stormy 
weather  with  plenty  of  fog  is  the  rule  in  the  North  Pacific  Ocean, 
many  of  these  vessels  have  met  with  an  untimely  end  on  the  inhos* 
pitable  shores  in  this  region. 

In  1913  the  Union  Fish  Co.,  of  San  Francisco,  had  built  a  power 
schooner  for  this  work.  This  vessel,  which  was  named  the  Golden 
State^  has  a  length  of  145  feet,  a  breadth  of  32  feet,  and  a  depth  of 
11  feet  6  inches,  and  in  addition  to  her  engines  is  fully  rigged  as  a 
three-masted  baldheaded  schooner.  She  has  a  carrying  capacity  of 
more  than  500  tons. 

The  propelling  machinery  consists  of  a  150-horsepower  four-cylin- 
der distillate  engine.  It  is  connected  to  a  two-bladed  propeller 
through  a  disk  clutch  and  spur-gear  type  of  reverse.  The  two- 
bladed  propeller  is  used  in  order  that  the  blades  may  be  placed  in  a 
vertical  position  when  the  sails  are  being  used,  and  in  this  way  the 
drag  of  an  idle  propeller  is  eliminated  to  a  large  extent.  The  en- 
gine is  so  equipped  that  it  can  be  handled  at  slow  speed  with  the 
ease  characteristic  of  a  steam  installation. 

The  vessel  has  also  a  complete  electric  lighting  plant  with  dynamo 
and  two  sets  of  bilge  pumps  and  a  force  or  fire  pump,  all  run  off  a 
countershaft,  which  is  in  turn  run  either  from  the  main  engine  or, 
when  that  is  not  running,  is  driven  by  a  4-horsepower  single-cylinder 
engine  installed  in  the  engine  room.  Besides  the  quarters  for  its 
crew  of  8  men,  the  vessel  has  cabin  accommodations  for  10  pas- 
sengers. 

Boats, — ^A  considerable  proportion  of  the  dories  in  use  with  the 
fishing  vessels  and  at  the  shore  stations  in  Alaska  were  manufac- 
tured in  New  England  and  brought  to  this  coast  overland.  A  few 
of  the  coast  boat  builders  are  now  manufacturing  them  after  the 
eastern  model.  The  hand-line  dories  are  usually  14  feet  long,  bottom 
measurement.  Occasionally  trawl  lines  are  employed,  in  which  event 
larger  dories  must  be  used  in  order  to  accommodate  the  additional 
man  needed  and  the  extra  amount  of  gear  required.  These  large 
dories  are  usually  15  feet  in  length  on  the  bottom. 

A  few  years  ago  one  of  the  companies  began  the  use  of  line  trawls 
at  its  shore  station  and  employed  round-bottomed  sailboats  of  the 
well-known  Columbia  River  type  in  working  them.  The  trawling 
experiment  was  soon  abandoned  and  the  boats  either  sold  or  put  to 
other  uses. 

During  the  season  of  1914  the  schooner  Fortuna  took  north  with 
her  12  portable  engines  suitable  for  attachment  to  the  regular  dories. 
These  were  sold  to  the  fishermen  and  were  to  be  paid  for  out  of  the 
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season's  catch.  The  use  of  these  engines  did  not  prove  satisfactory 
for  a  number  of  reasons,  viz :  The  men  generally  knew  nothing  about 
their  operation  and  care  and  grossly  neglected  them ;  the  weight  of 
the  motor  cut  .down  the  number  of  fish  the  dory  could  carry,  while 
in  rough  weather,  with  the  motor  going  and  a  load  of  fish  aboard, 
the  dory  would  ship  heavy  seas. 

Small  gasoline  launches  are  beginning  to  be  a  factor  in  the  Alaska 
station  fishing.  Some  of  these  are  dories,  some  Columbia  River  type 
of  boats,  while  others  are  of  nondescript  types.  Gasoline  engines 
ranging  from  2  to  12  horsepower  have  been  installed  in  them.  The 
chief  disadvantage  in  the  use  of  these  is  that  the  regular  hand-line 
fishermen  operating  from  dories  refuse  generally  to  permit  the  op- 
erators of  these  power  boats  to  join  with  them  in  dressing  the  catch, 
and  as  a  result  they  have  to  have  a  separate  dress  house,  and  unless 
there  are  enough  of  them  to  form  a  regular  dress  gang  they  find 
the  business  of  dressing  the  fish  rather  laborious.  Two  or  more  men 
generally  go  in  the  power  boats,  and  as  they  are  enabled  to  go  with 
perfect  safety  to  the  outer  and  less- worked  banks,  their  daily  catch 
is  much  larger  proportionately  than  that  of  the  regular  hand-liners. 
The  use  of  power  also  gives  them  a  considerable  advantage  over  the 
regular  dory  men,  as  they  can  go  out  in  weather  which  would  compel 
the  sail  and  row  dory  to  remain  in  port,  and  can  go  much  farther 
away  from  the  station  and  be  sure  of  being  able  to  get  back  again. 

The  number  of  these  boats  is  increasing  yearly,  and  it  is  to  be 
hoped  that  they  will  continue  to  increase,  as  the  owners  of  them 
are  amongst  the  most  industrious  of  the  fishermen — ^men  who  do 
not  waste  all  they  make  in  riotous  living,  as  is  the  custom  with  the 
vast  majority  of  the  fishermen.  The  larger  companies  have  never 
encouraged  the  use  of  power  boats,  as  they  feared  that  in  time  the 
men  operating  them  would  become  too  independent  and  eventually 
become  station  owners  themselves. 

Nearly  every  hand-line  fisherman  carries  a  sail  in  his  dory.  The 
mainsail  is  usually  of  the  leg-of-mutton  variety.  Some  have  a  jib, 
while  a  few  also  use  a  staysail.  The  sails  are  generally  made  from 
sheeting,  which  is  much  lighter  than  canvas.  Fishermen  are  ex- 
pected to  furnish  their  own  sails,  together  with  the  necessary  mast 
and  boom.  For  a  number  of  years  the  companies  furnished  the 
men  with  these  articles,  but  so  many  of  them  failed  to  turn  them 
in  when  paid  off  that  they  had  to  abandon  the  practice. 

LAY  OF  THE  CREW. 

The  methods  followed  in  handling  the  catch  and  the  lay  of  the 
crew  are  radically  different  from  those  on  the  Atlantic  cod  vessels. 
On  eastern  vessels  the  men  catch  and  dress  the  fish  and  divide  their 
share  of  the  proceeds  equally.    On  Pacific  vessels  the  fishermen  have 
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nothing  to  do  with  dressing  the  fish,  this  being  done  by  one  <Mr  two 
dress  gangs  (the  number  dependyig  upon  the  size  of  the  vessel),  the 
members  of  which  are  paid  monthly  wages,  which  begin  the  moment 
they  are  signed  on  and  ceases  when  the  vessel  returns  to  her  home 
port.  The  fishermen  are  paid  a  certain  sum  (this  varying  with  each 
man's  known  ability  as  a  fisherman)  per  thousand  fish.  This  price 
varies  from  $25  to  $45  per  thousand.  Fish  28  inches  and  more  in 
length  are  count  fish ;  all  under  28  inches  in  length  count  two  for  one. 
All  fish  must  be  bled  by  having  their  throats  cut  as  soon  as  caught. 

Under  this  arrangement  the  fishermen  devote  their  entire  working 
time  to  fishing,  returning  to  the  vessel  only  when  a  dory  load  has 
been  obtained.  In  this  way  some  of  the  fishermen  will  catch  several 
hundred  fish  a  day  when  good  weather  prevails.  As  hand  lining  is 
almost  universally  employed  but  one  man  goes  in  a  dory. 

A  dress  gang  is  composed  of  a  splitter,  header,  throater,  Salter, 
a  man  to  remove  the  black  skin,  and  from  one  to  three  others,  called 
^  idlers,"  who  pew  the  fish  as  may  be  needed.  When  two  gangs  are 
opv  rating  some  of  the  idlers  do  double  duty  and  thus  reduce  the 
total  number  in  the  dress  gangs.  All  members  of  the  dress  gang,  and 
the  cook,  are  encouraged  to  fish  over  the  rail  of  the  vessel,  when  not 
otherwise  engaged,  and  for  all  fish  so  caught  are  paid  the  same  sum 
per  thousand  as  the  majority  of  the  fishermen  receive. 

The  owners  of  the  vessels  furnish  all  provisions,  fishing  gear,  boats, 
and  the  bait  taken  along  from  the  home  port,  the  members  of  the 
crew  not  being  required  to  furnish  anything  other  than  their  cloth- 
ing and  bedding. 

The  captains  of  Puget  Sound  cod  vessels  receive  as  their  lay  from 
$3  to  $3.75  (about  $3.50  being  the  average)  per  ton  for  the  fish 
brought  home.  On  the  San  Francisco  vessels  the  captains  are  gen- 
erally engaged  by  the  year  and  are  paid  a  salary  of  about  $150  per 
month. 

The  following  represent  the  average  monthly  union  wages  paid 
the  various  members  of  the  dress  gangs:  First  Salter,  $90;  second 
Salter,  $75;  head  splitter,  $100;  second  splitter,  $85;  header,  $35; 
throater,  $35;  idlers,  $30;  salt  passer,  $30;  cook,  $100;  and  cook's 
helper,  $30.  This  scale  of  wages  was  fixed  by  the  fishermen's  union 
early  in  1916  and  is  now  in  force. 

The  great  increase  which  has  occurred  of  recent  years  in  the  re- 
turns received  by  the  more  important  members  of  the  crew  is  well 
exemplified  when  it  is  stated  that  in  1895  fishermen  received  $25 
per  thousand  fish;  one  Salter,  $G5  per  month;  one  splitter,  $60;  one 
cook,  $55;  four  men  to  throat,  head,  and  do  the  other  dress  work, 
$25  each  per  month. 

The  following  table  shows  the  gross  returns  received  by  the  two 
high-line  fishermen  of  the  principal  vessels  of  the  fleet,  also  the  total 
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wages  received  by  the  splitter  and  salter  of  each  vessel  during  the 
season  of  1913.  The  high-line  man  on  the  Chas,  R.  Wilson  re- 
ceived the  largest  amount  of  money  paid  to  the  individual  fisher- 
men, $753.05.  The  season  of  1913  was  not  an  exceptional  one  for 
this  man,  as  he  has  exceeded  this  sum  several  times  during  the  last 
10  years,  and  it  would  be  a  difficult  matter  to  find  a  cod  fisherman 
operating  in  eastern  waters  who  earned  as  high  an  average  return 
for  a  series  of  years  as  has  this  man.  Of  the  dress  gangs,  the  splitter 
of  the  Vega  received  the  largest  amount  in  wages,  $633.55.  The  sec- 
ond splitter  on  the  same  vessel  received  exactly  the  same  amount  as 
the  first  splitter.  Both  were  former  Gloucester  fishermen,  and  the 
season  just  closed  here  was  the  first  for  each  of  them. 


• 

Schooner. 

First 
fisher- 
man. 

Second 
fisher- 
man. 

Splitter 

Salter. 

Jolin  A 

$428.10 
753.05 
337.60 
580.00 
666.00 
362.70 
352.16 
585.31 
419.33 

1388.88 
464.16 
325.46 
556.00 
5G0.00 
332.30 
342.80 
420.96 
415.68 

$550.55 
581.81 
540.00 
560.00 
550.00 
633.55 
584.05 
456.00 
485.46 

$542.21 

Chas.  R.  Wilson 

600.71 

Alice 

513.00 

Maid  of  Orleans 

500.00 

Fiipny  T>utff^d . .     ,..„,.__.,,,, , ......  T 

550.00 

V€e^/:!v^:::::::::::::::::::::::::::^ 

522.15 

OalQlee 

562.70 

W.  H.  Dimond 

258.40 

City  of  Papette 

270.28 

During  the  season  of  1915  hand  lines  were  used  exclusively  in  fish- 
ing, but  trawl  lines,  gill  nets,  and  beam  trawls  have  been  used 
occasionally. 

The  hand  lines  are  of  special  hard  laid  no.  72  untarred  cotton  seine 
twine.  These  are  7-pound  cotton  lines;  i.  e.,  one  dozen  25-fathom 
lines  weigh  7  pounds.  Two  to  three  of  these  lines  are  required  to 
make  one  single  fishing  line,  and  each  fisherman  operates  at  least  two 
fishing  lines.  Each  line  is  generally  fitted  with  a  spreader,  to  which 
are  attached  two  snoods.  The  hooks  in  general  use  are  the  no.  8 
eyed  japanned  "  Gravitation  "  and  the  no.  7  "  Baylies."  Most  of  the 
fishermen  file  down  the  long  sharp  point  on  the  former  hook.  The 
leads  weigh  5  pounds.    No.  2  swivels  are  used  in  attaching  the  snoods. 

Unlike  his  east  coast  brother,  the  Pacific  cod  fisherman  worries  but 
little  about  bait.  Before  sailing  enough  herring  are  taken  along  for 
a  couple  of  days'  baiting,  but  the  fisherman  usually  gets  enough 
shack  fish  the  first  day  to  furnish  him  with^plenty  of  bait  for  the 
next  day,  and  so  on  throughout  the  season.  Sculpins,  halibut, 
porgies,  octopus,  salmon,  etc.,  form  the  principal  sources  of  bait 
supply.  In  baiting  the  hooks  the  fish  are  slivered,  steaks  being  cut 
from  each  side  of  the  backbone.  These  are  cut  into  three-cornered 
or  square  pieces,  and  are  strung  upon  the  hooks  to  the  number  of 
six  to  eight.  Octopus  is  the  favorite  bait,  a  boat  load  of  fish  fre- 
quently being  secured  with  pieces  cut  from  one  tentacle  of  this 


Digitized  by 


Google 


48  PACIFIC   COD  FISHERIES. 

moUusk.     Although  clams  are  abundant  in  Alaska,  the  fishermen 
rarely  ever  bother  to  dig  them  for  bait. 

SEASON,  METHODS,  ETC. 

The  vessels  generally  leave  their  home  ports  between  the  middle 
of  March  and  the  middle  of  April,  and  arrive  in  the  neighborhood  of 
the  Shumagin  Islands,  in  the  North  Pacific,  in  from  two  to  three 
weeks  after  sailing.  The  Shumagin  Islands  are  approximately  1,553 
nautical  miles  from  Seattle  and  approximately  1,903  nautical  miles 
from  San  Francisco. 

As  there  is  floating  ice  on  the  cod  banks  in  Bering  Sea  at  this  time, 
most  of  the  vessels  fish  off  the  southern  side  of  TJnimak  Island.  The 
early  part  of  May  some  of  the  vessels  move  over  to  the  southeast 
point  of  Sannak  Island  and  spend  the  greater*  part  of  the  season  on 
the  Sannak  Bank,  but  the  majority  of  them  go  into  Bering  Sea, 
where  fishing  is  usually  begun  in  Dublin  Bay  and  on  Slime  Bank. 
Toward  the  latter  part  of  June  the  Bering  Sea  fleet  begins  to  work 
north  onto  Baird  Bank,  moving  along  by  Port  Moller  and  up  as  far 
as  the  mouth  of  the  Ugashik  River  and  occasionally,  but  not  often, 
up  into  Bristol  Bay  proper. 

The  vessels  which  fish  exclusively  in  the  North  Pacific  Ocean 
sometimes  spend  the  early  part  of  the  season  on  Shumagin  Bank, 
working  later  on  the  Sannak  Bank.  A  few  start  fishing  at  Cape 
Pankof ,  off  the  southern  side  of  Unimak  Island,  as  stated  above,  and 
work  thence  onto  Sannak  Bank,  where  they  finish  the  season. 

One  great  advantage  the  Pacific  fisherman  has  over  his  Atlantic 
brother  is  that  he  does  not  lose  any  time  because  of  enemies  of  the 
cod  driving  them  off  the  banks,  as  is  the  case  in  the  East,  where 
vessels  are  sometimes  tied  up  for  weeks  on  account  of  dogfish* 
While  the  dogfish  is  to  be  found  in  Alaska  waters,  it  is  not  in 
sufficient  abundance  to  become  a  pest. 

All  Pacific  codfishing  is  done  in  the  daytime.  Owing  to  the  high 
latitude  of  the  banks  and  the  fact  that  the  vessel  fishing  season  is 
the  summer  time,  when  the  hours  of  daylight  are  most  numerous,  the 
hours  of  darkness  rarely  exceed  four  and  are  even  less  during  June 
and  July. 

Early  in  the  morning  the  dories  are  put  over  the  sides  of  the 
vessel,  which  has  been  anchored  in  a  favorable  spot.  Each  dory  is 
equipped  with  the  necessary  fishing  lines,  a  small  sail,  a  water 
beaker,  a  windlass  for  hauling  in  the  anchor,  a  10  or  14  pound 
anchor,  a  small  keg  buoy,  a  knife  for  cutting  bait  and  bleeding  the 
fish,  a  gaff  for  handling  the  large  fish  and  with  which  most  of  the 
fishermen  stun  or  kill  the  fish  by  striking  it  on  the  head  with  the 
handle. 


Digitized  by 


Google 


PACIFIC  COD  FISHERIES,  49 

But  one  man  goes  in  a  dory,  and  each  rows  away  in  search  of  a 
good  place  to  fish.  The  direction  in  which  they  row  from  the  vessel 
is,  to  a  great  extent,  governed  by  the  tide  and  force  of  the  wind,  the 
idea  being  to  utilize  the  wind  and  tide  to  help  in  getting  back  to  the 
ship  when  the  dory,  being  full,  would  make  rowing  laborious.  As 
the  fish  seem  at  times  to  be  quite  numerous  in  small,  isolated  areas, 
considerable  luck  enters  into  the  fishing.  When  one  of  the  fishermen 
is  perceived  to  have  good  success  his  mates  are  apt  to  gather  around 
and  try  their  luck  on  the  same  spot.  The  men  return  to  the  vessel 
about  noon,  or  sooner  if  a  dory  load  has  been  obtained.  After 
obtaining  their  dinner  they  go  out  again,  and  sometimes  a  trip  will 
be  made  after  supper.  Each  man's  catch  is  counted  as  he  pews  them 
inboard  upon  his  return  to  the  vessels. 

While  the  fishermen  are  out  on  their  first  trip  of  the  day  the  mem- 
bers of  the  dress  gang  are  usually  fishing  over  the  rail  of  the  vessel, 
and  some  of  them  do  this  whenever  they  have  a  few  spare  moments. 
These  men  are  paid  a  fixed  sum  (usually  an  average  of  the  prices 
paid  the  fisheimen)  for  all  fish  so  caught,  which  is  in  addition  to 
their  regular  wages. 

Trawl  linen, — But  little  trawling  has  ever  been  done  by  the  vessels 
fishing  on  the  Alaska  banks,  and  none  by  those  fishing  on  the 
Okhotsk  banks.  In  1888  the  schooner  Arago^  belonging  to  Lynde  & 
Hough,  of  San  Franci»:K),  employed  trawl  lines  on  the  Bering  Sea 
banks,  but  the  fishermen  claimed  that  the  fleas  (amphipod  crusta- 
ceans) devoured  or  injured  the  cod  so  badly  that  their  use  had  to  be 
abandoned. 

But  few  efforts  in  this  line  were  made  by  the  vessels  of  the  fleet 
until  in  1913,  when  the  schooner  Vega  and  the  power  schooner  Union 
Jack^  belonging  to  the  Union  Fish  Co.,  of  San  Francisco,  used  trawl 
lines  for  a  considerable  part  of  the  season.  On  the  Vega^  which 
fished  on  the  outer  banks  off  the  Shumagin  Islands,  the  ground  line 
of  the  trawl  was  of  20-pound  tarred  cotton.  The  gangings,  which 
were  about  3  feet  in  length  and  set  about  6  feet  apart,  were  of 
6-pound  tarred  cotton.  The  hooks  used  were  of  the  lO/O  japanned 
Limerick  brand.  The  trawls  were  coiled  in  tubs  made  by  sawing 
barrels  into  equal  halves.  Each  dory  crew  was  expected  to  have 
rigged  up  42  trawls  of  50  fathoms  each,  but  under  ordinary  condi- 
tions would  rarely  ever  have  in  the  water  at  one  time  more  than  14, 
one-half  of  the  balance  being  baited  and  ready  for  use,  while  the 
rest  were  held  in  reserve  in  case  of  emergencies. 

Around  the  edges  of  the  top  of  the  cabin  of  the  vessel  were  nailed 
boards.  When  ready  for  the  first  baiting  the  fishennen  dumped  the 
bait  onto  the  top  of  the  cabin  and  then  stood  in  the  gangways  and 
cut  up  the  bait  on  the  boards,  and  as  fast  as  the  hooks  were  baited 
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the  line  was  carefully  coiled  in  a  tub  with  the  baited  hooks  in  the 
center  of  the  coil.  Only  one  piece  of  bait,  and  that  not  a  large  one, 
is  put  on  a  hook. 

The  buoy  line  used  was  of  6-thread  manila.  At  the  surface  the 
ends  were  marked  by  10-gallon  buoy  kegs,  painted  red,  and  attached 
to  the  buoy  line  by  swivels  similar  to  those  used  for  this  purpose  by 
the  halibut  fishermen.  On  rough  bottom  the  ground  line  would  be 
buoyed  up  by  glass  balls  attached  at  intervals.  Twelve  or  fourteen 
pound  anchors  were  attached  at  each  end  of  the  trawl. 

In  the  bow  of  each  dory  was  fixed  a  roller  working  on  a  pivot, 
over  which  the  ground  line  was  hauled,  in  order  to  facilitate  bringing 
it  in.  There  are  always  two  men  in  a  dory  when  a  vessel  is  trawling, 
one  man  to  haul  the  Ime  and  shake  the  fish  oflf,  which  he  does  by  a 
dexterous  twist  of  the  wrist,  while  the  second  man  baits  the  hooks 
and  coils  the  gear  in  the  tubs  again.  The  men  usually  brought  the 
trawl  in  when  returning  with  the  catch,  but  sometimes  when  the 
weather  looked  propitious  the  line  would  be  underrun,  the  fish  re- 
moved and  new  bait  substituted,  and  allowed  to  fish  again  while 
the  men  took  their  catch  aboard.  Sometimes  the  trawl  would  be 
set  out  late  in  the  evening  and  allowed  to  remain  down  until  the  men 
went  out  early  in  the  morning. 

The  trawls  were  handled  in  the  same  manner  as  on  the  Atlantic 
coast.  In  setting  a  trawl  two  men  go  in  a  dory,  one  to  throw  the 
trawl  and  the  other  to  row  the  boat.  Having  arrived  at  the  place 
where  the  set  is  to  be  made,  a  buoy  is  fastened  to  one  end  of  the 
buoy  line  and  thrown  over  the  side,  the  buoy  line  allowed  to  run  out 
until  the  end  is  reached,  when  it,  together  with  the  upper  end  of  the 
trawl  line,  is  bent  to  the  ring  of  the  anchor.  The  anchor  is  then  low- 
ered over  the  side,  and  the  trawl  thrown  from  the  tub  until  the  lower 
end  is  reached ;  it  is  then  fastened  to  the  upper  end  of  the  second  tub 
of  trawl,  and  so  on  until  all  of  the  tubs — two,  three,  or  more — have 
been  set.  The  last  end  of  the  trawl,  together  with  the  second  buoy 
line,  is  bent  to  an  anchor  and  thrown  over  the  side,  care  being  taken 
to  prevent  the  buoy  line  from  fouling  with  hooks  of  the  trawl  as  it 
is  thrown  out.  To  the  free  end  of  the  buoy  line  is  attached  the  sec- 
ond buoy.  The  method  of  "  underrunning  "  a  trawl  permits  the  re- 
moval of  the  fish  from  the  hooks  and  rebaiting  them  in  a  single 
operation,  thus  saving  a  considerable  amount  of  labor.  "  Underrun- 
ning" is  sometimes  performed  on  ground  where  fish  are  plentiful 
and  the  weather  is  suitable  for  such  operation.  A  trawl  intended 
to  be  "underrun"  is  set  in  the  usual  manner  with  slight  variation. 
A  becket  is  made  in  the  buoy  line  about  10  or  12  fathoms  below  the 
buoy.  In  the  becket  is  bent  a  small  line  which  reaches  to  the  bottom., 
and  to  the  bottom  end  of  this  line  is  fastened  a  stone  weighing  about 
6  pounds.    The  ground  line  of  the  trawl,  instead  of  being  fastened 
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to  the  ring  of  the  anchor,  is  attached  to  the  small  line  close  to  the 
stone.  When  thus  set  there  is  sufficient  distance  between  the  anchor 
on  the  buoy  line  and  the  stone  on  the  small  line  to  permit  of  the  trawl 
being  lifted  without  disturbing  the  anchor.  In  hauling,  the  buoy 
line  is  pulled  up  until  the  small  line  running  to  the  anchor  is  reached, 
the  stone  is  hauled  up,  and  the  end  of  the  trawl  is  passed  over  the 
dory.  One  man  unhooks  the  fish  and  the  other  baits  the  hooks.  In 
this  way  the  dory  passes  under  the  entire  length  of  the  trawl,  the 
fish  taken  from  it  and  the  hooks  baited  in  a  single  operation.  The 
object  of  oi^erating  trawls  in  the  manner  described  is  for  the  purpose 
of  keeping  them  in  one  position  during  the  time  fish  are  plentiful. 

On  sandy  bottom  the  fish  are  sometimes  eaten  by  sand  fleas,  and 
to  prevent  this  glass  balls  attached  to  the  ground  line  at  frequent 
intervals  keep  the  fish  clear  of  the  bottom,  where  the  fleas  are  most 
numerous.  ' 

While  the  use  of  trawls  by  the  Vegans  crew  was  found  to  be  quite 
successful,  so  far  as  catching  fish  was  concerned,  the  difficulty  of 
pairing  off  congenial  fishermen  and  the  finding  of  men  who  were 
familiar  with  the  operation  of  trawl  lines  proved  too  much  of  a 
handicap,  and  in  the  latter  part  of  the  season  hand-lining  was 
resorted  to. 

A  very  important  advantage  in  the  use  of  trawl  lines  is  that  the 
men  will  fish  with  them  in  much  deeper  water  than  they  will  with 
hand-lines.  The  largest  and  best  cod  are  found  in  the  deeper  waters, 
and  it  is  from  these  that  the  owners  would  like  the  bulk  of  the  catch 
to  come,  but  the  men  when  hand-lining  either  refuse  openly  to  work 
in  the  deeper  waters,  or  else  secretly  neglect  the  fishing  and  bring  in 
but  few  fish  when  the  captain  insists  upon  anchoring  on  the  deeper 
portions  of  the  banks. 

The  experience  of  the  Union  Jack  in  trawling  is  described  under 
the  section  devoted  to  shore  stations. 

For  some  years  trawl  lines  were  in  general  use  by  the  station 
fishermen,  but  were  eventually  given  Up  because  large  quantities  of 
gear  and  fish  were  lost  through  the  men  being  unable  to  get  out  to 
the  banks  in  stormy  weather  and  because  the  fishing  required  more 
skill  than  was  possessed  by  most  of  the  green  hands  available. 

As  the  ground  upon  which  they  could  fish  was  somewhat  limited 
for  trawl  lines,  the  fishermen  would  first  agree  amongst  themselves 
as  to  how  the  ground  should  be  apportioned  out.  In  setting  the  trawl 
line  two  men  would  go  in  a  dory,  but  in  fishing  it  the  work  would  be 
done  by  one  man,  as  the  trawl  would  be  allowed  to  remain  on  the 
ground  for  at  least  a  week,  and  sometimes  longer.  Before  setting  the 
trawl  the  bottom  would  be  carefully  sounded  with  a  hand  line  in 
order  to  be  sure  of  getting  the  right  spot  for  fishing.    An  anchor  and 
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line  with  buoy  attached  would  first  be  dropped  overboard,  then  the 
ground  line  would  be  paid  out  in  such  direction  as  had  been  agreed 
upon  with  the  other  fishermen,  after  which  the  other  anchor  and  buoy 
line  would  be  set  The  ground  line  was  left  sufficiently  slack  that  it 
could  be  hauled  to  the  surface  without  disturbing  the  anchor,  but  not 
slack  enough  to  permit  of  the  line  snarling.  In  fishing  it  the  fisher- 
man would  go  to  the  leeward  buoy,  haul  up  the  bight  of  the  line 
until  it  lay  across  the  bow  of  his  dory,  then  by  hauling  on  this 
line  would  pull  the  dory  against  the  tide  in  the  direction  of  the  other 
anchor,  the  line  passing  across  the  bow  of  the  dory  so  that  the  hooks 
which  came  in  one  side  were  freed  from  fish  and  rebaited  and  thrown 
over  on  the  other  side  of  the  dory  until  the  trawl  had  been  com- 
pletely underrun  or  the  dory  filled  with  fish,  when  the  line  would  be 
thrown  off  again  and  the  trawl  left  set  as  before.  The  ground  line  of 
these  trawls  was  9-thread  manila,  while  the  buoy  lines  were  of 
6-thread  manila,  commonly  known  as  "dory  rode."  The  gangings 
were  of  6-pound  lines,  i.  e.,  12  lines  of  25  fathoms  each  weighed  6 
pounds.  They  were  22  inches  in  length  and  were  attached  to  the 
ground  line  at  intervals  of  3  feet.  The  number  of  hooks  used  varied 
from  500  to  something  more  than  1,000,  according  to  the  number  of 
tubs  set. 

During  the  season  of  1913  the  small  power  schooner  Union  Jack^ 
which  had  its  headquarters  at  the  Pirate  Cove  station  of  the  Union 
Fish  Co.,  engaged  in  trawling  on  the  inshore  banks  of  the  Shumagin 
Islands,  mainly  in  West  Nagai  Strait. 

As  it  was  the  intention  later  in  the  season  to  use  the  Union  Jack 
in  gill-net  fishing  for  cod  from  the  deck  of  the  vessel  by  means  of 
a  net  lifter  (described  elsewhere  in  this  report),  the  machine  was 
placed  on  board  at  the  beginning  of  the  season  with  the  hope  that  it 
could  be  used  in  hauling  trawl  lines. 

The  process  of  tarring  seemed  to  weaken  the  lines.  Untari*ed  lines 
were  used  for  renewals  and  were  found  to  be  much  stronger  and 
more  durable. 

Both  32  and  20  pound  cotton  tarred  lines  were  used  for  ground 
line,  while  the  gangings  were  of  6-pound  tarred  lines.  Experiment 
developed  the  fact  that  20-pound  lines  were  amply  heavy  and  strong 
enough  for  the  work  and  that  untarred  cotton  lines  were  more 
durable  and  stronger  than  tarred  lines,  the  tarring  seeming  to 
weaken  the  line.  In  the  last  experiments  the  gjingings  were  each 
about  5  feet  long  and  were  attached  about  6  feet  apart,  this  being 
necessary  owing  to  the  high  freeboard  of  the  vessel. 

Only  a  couple  of  skates  of  gear  were  rigged  for  experimental  use 
with  the  machine.  After  being  baited  these  skates  were  coiled  on 
movable  plank  platfonns  about  5  feet  long  by  2^  feet  wide.  Placing 
one  of  these  at  the  stem  of  the  vessel,  an  experienced  man  could  pay 
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FIG.  1.— MACHINE  USED  FOR  HAULING  IN  COD  TRAWLS. 


FIG.  2.— COD  TRAWL  LINE  HAULED  BY  MEANS  OF  NET  LIFTER  ON  DECK  OF  VESSELS. 
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out  the  line,  as  fact  as  the  vessel  could  steam,  by  means  of  two  ^ort 
sticks  (a  method  followed  by  the  Norwegians)  in  order  to  prevent 
the  possibility  of  the  hooks  catching  in  a  man^s  Besh  or  clothing. 
An  anchor  and  buoy  was  at  ^ach  end  of  the  trawl  and  it  was  set  with 
the  tide. 

After  being  down  a  couple  of  hours  the  vessel  came  up  to  the  lee- 
ward buoy  in  order  to  haul  against  the  tide.  The  buoy  was  first 
hauled  in  by  hand.  The  buoy  line  was  then  slipped  under  the  fingers 
of  the  net  lifter,  the  engine  started  up,  and  the  line  reeled  in  at  full 
speed.  When  the  anchor  appeared  the  matChine  was  stopped,  the 
anchor  lifted  inboard  by  hand,  and  the  end  of  the  trawl  placed  under 
the  fingers  and  the  machine  started  again.  Of  the  crew,  one  man 
ran  the  engine,  one  stood  along  the  rail  just  aft  of  the  machine  with 
a  long-handled  gaff,  ready  to  gaff  cod  which  might  break  loose  from 
the  hooks,  another  stood  just  back  of  the  machine  itself  and  shook 
as  many  of  the  fish  off  the  hooks  as  he  could,  while  two  other  men 
removed  and  killed  the  balance  of  the  fish  and  coiled  down  the  trawl 
as  it  came  from  the  machine,  and  attended  to  other  work. 

The  vessel  used  for  the  experiment  was  not  well  suited  to  the  pur- 
pose, owing  to  its  slow  response  to  the  rudder — a  serious  handicap,  as 
it  is  necessary  for  the  vessel  to  be  kept  well  over  the  line  at  all  times 
and  thus  relieve  it  as  much  as  possible  from  strain— and  the  high  free- 
board, owing  to  which  a  number  of  fish  were  lost  because  of  their 
weight  causing  them  to  break  loose  while  traversing  this  long  dis- 
tance ;  but  despite  this  the  experiment  indicated  clearly  the  value  of 
the  machine  in  hauling  trawl  lines  from  the  deck  of  a  suitable  vessel. 

As  experienced  fidiermen  were  not  available  for  carrying  on 
power  trawling  from  the  deck  of  the  vessel,  the  crew  trawled  by  hand 
from  dories  during  the  rest  of  ihe  season  and  met  with  good  success. 
In  operating  from  dories  the  trawls  were  rigged  in  the  same  manner 
as  on  board  the  Vega. 

GUI  netting. — In  the  simmier  of  1913  the  author  carried  on  some 
experiments  in  gill  netting  for  cod  in  the  waters  adjacent  to  Pirate 
Cove,  in  the  Shumagin  Islands,  Alaska.  No  originality  is  claimed 
for  this  method,  as  for  a  number  of  years  gill  netting  for  cod  has 
been  carried  on  in  Ipswich  Bay,  Mass.,  and  at  a  few  other  places 
along  the  New  England  coast,  while  about  three  years  ago  some  of 
the  Great  Lakes  fishermen  visited  Gloucester  with  their  steam  tugs 
and  engaged  in  gill  netting  for  cod,  haddock,  and  pollock  on  a  large 
scale.  For  a  number  of  years  the  Great  Lakes  fishermen  have  carried 
on  in  those  waters  important  gill-net  fisheries  for  lake  herring,  trout, 
and  whitefish.  Steam  tugs  have  been  almost  universally  employed, 
and  from  5  to  10  miles  of  netting  set  at  one  time.  The  use  of  this 
immense  quantity  of  netting  was  made  feasible  by  the  employment 
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of  a  patented  power  device,  known  as  a  net  lifter,  for  hauling  in 
the  nets. 

The  net  lifter  is  a  circular  machine  fitted  along  the  outer  rim  with 
a  number  of  fingers.  The  mechanism  operating  these  fingers  moves 
on  tracks,  and  is  so  arranged  that  the  fingers  take  hold  as  they  come 
opposite,  the  rail  of  the  vessel  and  let  go  when  they  have  completed 
about  two-thirds  of  one  complete  revolution  from  the  point  where 
they  first  gripped.  By  this  means  the  net  is  grasped  by  the  fingers 
as  it  comes  aboard,  and  after  being  carried  about  two-thirds  of  the 
way  around  is  released  iand  allowed  to  drop  on  the  deck.  A  frame- 
work extends  from  the  lifter  outboard,  and  at  the  outer  end  is  a 
roller,  while  a  sheet-iron  trough  for  the  passage  of  the  net  and  fish 
runs  from  the  roller  to  and  partly  around  the  machine  and  rests  upon 
the  framework.  The  machine  is  operated  either  by  a  small  gasoline 
engine  or  directly  from  the  main  engine. 

The  net  lifter  is  generally  set  on  the  port  side,  forward  of  the  fore 
rigging,  although  it  will  work  about  as  well  when  set  on  the  star- 
board side,  or  when  close  aft  of  the  fore  rigging. 

At  my  instance  the  Union  Fish  Co.,  of  San  Francisco,  with  its  usual 
progressiveness,  purchased  the  necessary  number  of  gill  nets  for  an 
experiment  on  a  moderate  scale,  a  net  lifter,  and  a  four-horsepower 
Imperial  engine  to  operate  same. 

The  gill  nets  were  126  yards  long  each  and  made  of  12/3  cord 
linen.  A  specially  made  line  was  used  for  head,  foot,  and  side  lines. 
The  nets  were  of  T^-inch  stretch  mesh  and  were  15  meshes  deep. 
The  floats,  which  were  made  of  white  cedar,  were  2  inches  by  5 
inches,  and  had  been  soaked  a  number  of  times  in  boiling  linseed  oil 
in  order  to  make  them  waterproof.  Fifty  of  these  were  used  to  the 
net  and  were  hung  from  the  cork  line  and  not  strung  on.  The  leads, 
which  were  3^  inches  long,  with  a  diameter  of  thirteen-sixteenths 
inch,  weighed  7  ounces  each,  were  made  to  close  on  the  line  and  not 
strung  on,  and  were  set  opposite  the  floats. 

As  the  nets  were  primarily  for  use  during  the  winter  season,  when 
the  spawning  cod  are  on  the  inshore  banks,  the  work  carried  on  dur- 
ing the  summer  was  merely  preliminary  and  mainly  for  the  purpose 
of  accustoming  the  men  to  their  use. 

Boxes  with  flaring  tops,  so  that  they  would  nest,  were  coi^structed, 
and  in  these  the  nets  were  stowed,  with  the  lead  line  at  one  end  and 
the  cork  line  at  the  other;  these  boxes  would  hold  about  four  nets 
each. 

When  ready  to  set  the  boxes  were  arranged  on  the  after  deck,  and 
as  the  vessel  steamed  along  the  anchor,  buoy,  and  buoy  line  were 
thrown  overboard,  and  the  nets  were  then  paid  out  by  two  men,  one 
handling  the  cork  line  and  the  other  the  lead  line.  Another  man 
bent  on  a  new  net  when  the  previous  one  had  almost  run  out.   After 
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sU  had  been  set  they  were  held  and  marked  by  another  anchor  and 
buoy.  The  nets  were  set  across  the  tide  and  as  much  as  possible  in 
the  shape  of  a  crescent. 

While  most  of  them  were  set  <m  the  bottom,  a  few  were  elevated 
sli^tly  by  means  of  glass  fk)at8.  Almost  invariably,  however,  tiie 
nets  raised  above  the  bottom  cau^^  no  fish. 

In  hauling  in  the  net  a  great  deal  depends  upon  the  captain.  In 
order  not  to  put  too  much  strain  upon  the  nets  or  the  machine,  the 
vessel  should  be  kept  as  nearly  as  possible  over  the  former,  and  in 
certain  kinds  of  weather  and  at  certain  stages  of  the  tides  this  re- 
quires careful  maneuvering  on  the  part  of  the  navigator. 

The  nets  were  set  out  in  the  evening  and  were  taken  up  at  as  early 
an  hour  in  the  morning  as  possible,  as  the  flesh  of  the  cod  will  dis- 
eolor  if  the  fi^  are  not  bled  soon  after  dying.  Steaming  up  to  the 
first  buoy  this  was  taken  aboard.  The  buoy  rope  was  then  idipped 
under  a  couple  of  the  raised  fingers  oa  the  net  lifter  and  the  engine 
started.  As  soon  as  the  fingers  gripped  the  rope  no  further  handling 
was  necessary,  except  to  coil  it  aft  of  the  machine  as  it  was  reeled 
in  at  full  speed.  When  the  anchor  appeared  it  was  lifted  aboard  by 
hand  and  the  head  and  foot  lines  of  the  net  were  then  joined  together, 
thus  doubling  the  net  over,  and  placed  under  the  fingers  and  the 
engine  started  again.  But  few  stops  were  necessary,  and  then  only 
when  a  large  skate  would  be  found  in  the  net,  as  the  cod,  halibut,  and 
other  fish  passed  along  the  trough  around  the  machine  without  any 
trouble.  A  man  with  a  gaflF  was  stationed  just  aft  of  the  machine, 
and  his  duty  was  to  gaff  all  fish  insufficiently  meshed  and  apt  to  fall 
out  of  the  net  as  it  was  lifted  from  the  water.  Other  men  received 
the  net  from  the  machine,  shook  out  the  fish,  and  stowed  the  former 
back  in  the  net  boxes. 

An  odd  feature  of  the  experiment  was  the  comparatively  large 
number  of  halibut  caught  in  the  few  nets  set  one  day.  In  one  haul 
with  10  nets  180  cod  and  60  halibut  were  taken,  the  halibut  ranging 
in  weight  from  (^  to  30  pounds.  No  halibut  were  taken  in  the  other 
trials  with  gill  nets,  while  none  at  all  were  taken  in  the  course  of 
the  trials  with  trawl  lines. 

Ashore  the  nets  were  nm  onto  large  reels,  and  here  they  were  dned 
and  mended  wit^  a  minimum  of  expense.  The  reels  were  so  nicely 
adjusted  that  a  child  could  turn  one  even  when  laden  with  four  or 
five  nets. 

When  in  regular  use  it  is  the  intention  to  have  the  nets  divided 
into  three  sets.  One  of  these  will  be  in  the  water,  one  will  be  aboard 
the  vessel,  while  the  other  will  be  ashore.  All  mending  and  drying 
of  nets  will  be  done  ashore,  the  fishermen  having  nothing  to  do  witli 
this  part  of  the  work. 
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While  the  machine  will  work  upon  the  codfish  banks  profitably^ 
either  with  gill  nets  or  line  trawl,  it  is  probable  that  the  prinoipal 
use  of  the  machine  in  the  near  future  will  be  in  the  salmon  and  hali« 
but  fisheries  of  Alad^a.  With  one  of  tiiese  machines  placed  upon  the 
deck  of  a  cannery  tender  a  crew  of  not  more  than  five  or  six  men 
could  set  out  and  haul  in  from  5  to  10  miles  of  gill  nettiBg  in  a  work- 
ing day,  and  do  this  in  weather  too  rough  for  a  Columbia  River  boat 
to  live  in.  The  gill  nets  at  present  in  use  could  be  changed  at  very 
little  expense  so  as  to  work  in  the  machine,  and  the  work  could  be 
carried  on  much  more  cheaply  than  is  the  case  under  present  condi- 
tions. With  the  use  of  a  large  power  vessel  gill  netting  could  be 
carried  on  in  the  open  bay  or  sea  if  the  owner  so  desired. 

In  the  halibut  fidieries  the  use  of  the  lifter  would  permit  of  all  thm 
trawl  fishing  being  done  from  the  deck  of  the  vessel,  thus  doing 
away  with  the  dories,  and  witii  it  fishing  could  be  carried  on  except 
during  the  more  violent  storms. 

DRB8SIHG  THB  fISH. 

As  soon  as  enough  fish  have  accumulated  on  the  deck  the  dress 
gang  begins  its  work.  The  "throater"  seizes  the  fieh  by  the  head 
in  the  left  hand,  places  the  back  on  the  edge  of  a  table  or  tub,  and 
by  means  of  a  short  knife  with  pointed  end  makes  a  cut  each  side 
of  the  throat  just  behind  the  gills  (the  front  of  the  throat  has  previ- 
ously been  cut  by  the  fisherman  in  order  to  bleed  the  fish)  and  an* 
other  slit  is  made  from  the  belly  to  the  vent.  The  "header"  then 
receives  the  fish,  and,  grasping  the  head  and  body,  backward  pres- 
sure is  made  across  the  edge  of  the  table  or  tub,  resulting  in  breaking 
oflf  the  head  at  the  first  vertebra.  He  then  opens  the  belly  with 
the  left  hand  and  tears  out  the  viscera.  It  is  then  passed  on  to  the 
"  splitter,"  the  most  important  member  of  the  gang,  who  places  the 
back  of  the  fish  against  a  cleat  on  a  board  and  by  means  of  a  short, 
heavy  knife,  rounded  at  the  end,  and  with  the  blade  slightly  curved 
flatwise,  continues  the  split  down  the  belly  to  near  the  end  of  the 
tail,  care  being  taken  to  keep  near  the  backbone.  At  about  three- 
fifths  of  the  distance  from  the  neck  to  the  tail  the  backbone  is  cut 
across,  and  is  loosened  so  that  he  can  catch  the  end  in  his  fingers. 
Grasping  this  with  his  left  hand  he  cuts  under  it  toward  the  head 
of  the  fish  and  separates  the  upper ^art  of  the  backbone  from  th0 
fish.  In  this  operation  the  knife  blade  is  kept  close  to  the  Imek- 
bone  to  prevent  loss  of  flesh,  and  a  good  splitter  will  drive  the  knife 
no  deeper  than  is  absolutely  necessary,  as  otherwise  the  thick  flesh 
at  the  back  would  be  ahnost  cut  in  two,  thus  spoiling  the  fish  for 
middles.  The  sounds  are  not  saved,  and  it  is  but  rarely  that  tim 
livers  are  saved  on  the  vessels. 
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Tlie  fish  are  then  passed  to  the  ^^  Uack  skinner,"  who,  with  un  old 
glove  or  a  piece  of  bagging,  rubs  oflF  the  nape  skins  or  membrane 
covering  the  napes,  also  any  blood  spots,  and  then  drops  the  fish 
into  a  tub  of  salt  water.  Here  the  fish  are  soused  around  until 
thoroughly  clean  by  the  lesser  members  of  the  gang,  who  are  called 
'^  idlers,"  when  they  are  removed  and  passed  through  a  chute  into  the 
hold,  where  the  ^'  salters  "  receive  them. 

The  salters  lay  the  fish  on  their  backs  with  napes  and  tails  alter- 
nating, with  the  exception  of  the  top  layer,  which  is  turned  back 
up.  A  liberal  sprinkling  of  salt  is  thrown  over  each  layer,  an 
especially  heavy  portion  being  put  on  where  the  fish  come  in  contact 
with  partitions  or  the  sides  of  the  vessel.  The  kenches  are  about  4 
feet  deep  and  extend  from  side  to  side  of  the  vessel  and  the  fuU 
height  of  the  hold.  The  first  kench  is  usually  started  in  the  forward 
part  of  the  hold  and  the  Salter  works  toward  the  after  part.  As  the 
kenches  settle  additional  fish  are  placed  on  top  to  keep  the  com- 
partment full. 

.  A  great  deal  depends  up<m  the  thoroughness  with  which  the  work 
of  salting  is  done,  as  it  is  important  that  every  part  of  the  fish  shall 
receive  a  share.  If  the  salting  is  well  done,  it  is  not  often  that  the 
fish  need  to  be  rekenched;  but  if  the  salt  is  used  too  sparingly  or  is 
unevenly  applied,  souring  may  start,  which  necessitates  moving  whole 
kenches  and  resalting.  Sometimes  the  effort  is  made  on  the  Atlantic 
•OBflt  to  salt  a  little  slack  in  order  to  make  the  Bski  heavy  on  reaching 
port,  with  the  result  that  the  whole  catdi  may  be  lost  Slack  salting, 
owing  to  the  length  of  the  trips  and  the  fact  that  the  fishermen  would 
not  benefit  because  of  the  increased  weight  of  the  fish,  is  rarely  ever 
attempted  on  this  coast.  As  the  fish  lose  their  water  from  salting  it 
runs  to  the  bottom  of  the  hold  and  is  pumped  out.  About  21  sacks  of 
•alt  (weighing  100  pounds  each)  are  used  to  l/XK)  fish  when  in  kench. 

Soured  fish  have  a  peculiar  odor,  not  very  different  frmn  that  of 
•auerkraut.  Those  accustomed  to  handling  the  fish  become  expert  in 
recognizing  this  trouble  and  pick  out  the  infected  fish  instantly. 

Much  is  said  by  the  fishermen  about  the  practice  of  dressing  the 
cod  on  the  banks  and  throwing  the  gurry  overboard,  claiming  that 
the  gurry  decays  on  the  bottom  and  the  taint  drives  the  fish  away. 
As  sand  fleas  (amphipod  crustaceans)  are  very  abundant  on  the  iti- 
shore  and  offshore  banks,  these  scavengers,  along  with  the  ficulpins 
and  otiier  bottom  feeders,  speedily  remove  every  particle  of  eclible 
meat  from  the  gurry,  thus  removing  every  possibility  of  the  water 
bec(  ming  polluted.  At  the  various  stations,  should  a  couple  of  days' 
stormy  weather  prevent  fishing,  the  snnd  fleas  will  be  found  to  have 
almost  caught  up  with  the  accumulation  of  gurry,  while  at  the 
aaaaonal  stations  a  month  after  the  season  desea  the  usual  large  pile 
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of  gurry  has  been  reduced  to  a  comparatively  small  heap  of  bones 
absolutely  cleaned  of  all  flesh. 

8HOBB-8TATION   HETHODS. 

The  methods  followed  by  the  shore  stations  are  somewhat  different 
from  those  on  board  the  vessels. 

The  shore  fishermen  usually  arise  between  8  and  4  a.  m.  in  summer 
and  between  4  and  5  a.  m.  in  winter.  After  getting  breakfast  the 
men  row  out  to  the  near-by  banks  in  their  dories.  From  9  to  12  they 
come  straggling  in  with  varying  numbers  of  cod,  the  latter  depend- 
ing somewhat  upon  luck,  but  mainly  upon  the  knowledge  on  the 
part  of  the  fisherman  of  the  "  good  spots  "  and  the  persistency  with 
which  he  fished.  The  dories  in  use  will  hold  from  180  to  220  fish, 
the  number  depending  upon  their  size.  A  dory  with  the  greater 
number  could  be  handled  only  in  calm  or  fairly  calm  weather,  as  it 
would  be  so  low  in  the  water  as  to  ship  a  sea  at  every  lurch  in  rough 
weather. 

Upon  reaching  the  station  the  fish  are  pewed  by  the  fishermen  from 
the  dory  into  a  box  located  on  the  side  of  the  wharf  and  midway  be- 
tween the  top  and  low  water.  From  here  the  fish  are  pewed  onto  the 
dress-house  floor  (the  dress  house  is  either  at  the  end  of  the  wharf 
or  midway  of  the  same),  the  agent  or  his  representative  keeping  the 
tally  as  the  fish  are  thrown  upon  the  floor. 

In  the  bunk  house  is  hung  a  board  ruled  so  as  to  show  the  name 
of  each  fisherman  and  his  catch  from  day  to  day,  and  as  soon  as  all 
the  boats  are  in  the  agent  fills  out  on  this  board  the  catch  of  each  man 
for  that  day,  thus  giving  the  men  an  opportunity  to  know  just  how 
they  stand  and  to  have  any  corrections  made  should  they  be  necessary. 

Dinner  is  at  12  o'clock,  and  shortiy  after  the  fishermen  gather  at 
the  dress  house  and,  dividing  themselves  into  as  many  dress  gangs 
as  their  niunbers  will  permit,  begin  the  work  of  dressing.  No  special 
dress  gangs  are  employed  at  the  stations,  this  work  being  considered 
a  part  of  the  fisherman's  regular  work. 

That  portion  of  the  dress  gang  in  the  dress  house  is  generally  com- 
posed of  a  "  throater,"  a  "  header,"  a  "  splitter,"  a  "  black  skinner," 
a  man  to  go  over  the  fish  and  remove  adhering  backbones,  clots  of 
blood,  portions  of  black  skin,  etc.,  left  by  those  who  had  previously 
handled  it,  and  a  man  to  pew  the  fish  into  the  throater's  box.  The 
duties  of  these  men  are  about  the  same  as  on  the  vessels.  Each  dress 
gang  is  equipped  with  a  box  set  up  on  legs  and  with  a  sloping  grid- 
iron bottom,  so  that  water,  slime,  etc.,  will  pass  out  through  the 
bottom.  In  this  box  the  fish  are  placed  with  their  heads  toward  the 
throater.  Alongside  and  attached  to  this  box  is  a  table.  The  header 
stands  at  the  end  next  to  the  box,  on  the  (^posite  side  from  the  throater 
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FIG.  1.— LANDING  THE  DAY'S  CATCH  AT  THE  SHORE  STATION. 


FIG.  2.— DORIES  NESTED  AND  DRESS  GANG  FINISHING  UP  THE  DAY'S  CATCH. 
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and  splitter,  and  has  in  front  of  him  a  piece  of  iron  fastened  to  the 
edge  of  the  table,  over  which  he  breaks  the  backbone  of  the  fish  as  they 
are  passed  to  him.  At  the  other  end  of  the  opposite  side  of  the  table 
stands  the  splitter.  In  front  of  him  has  been  inserted  in  the  top  of 
the  table  a  piece  of  wood  about  15  inches  long  and  about  10  inches 
wide.  In  this  has  been  driven  a  sharpened  nail,  to  which  the  fish 
are  attached,  so  they  will  not  slip  away  while  he  is  splitting  them, 
the  board  inset  being  for  the  purpose  of  obviating  the  necessity  of 
renewing  the  whole  top  of  the  table  after  the  splitter  has  cut  and 
chopped  here  for  a  short  time. 

There  are  usually  two  or  three  gangs  at  a  station,  and,  in  addition 
to  the  above,  there  are  usually  two  men  who  trundle  the  dressed  fish 
in  large  v^heelbarrows  to  the  butt  house,  where  two  salters  receive 
and  salt  them  in  the  large  tanks. 

During  the  summer  months  the  livers  of  the  cod  are  saved  and 
dumped  into  large  casks  just  outside  the  dress  house,  this  work  being 
done  by  the  header.  Here  they  are  allowed  to  rot  out.  The  oil  grad- 
ually comes  to  the  surface  and  at  intervals  is  dipped  out  into  barrels 
or  drums.  No  attempt  at  present  is  made  to  prepare  medicinal  oil, 
although  the  Union  Fish  Co.  has  a  plant  for  this  purpose  at  the 
Pirate  Cove  station.  As  the  healthy  and  diseased  livers  are  used  to- 
gether, only  oil  suitable  for  use  in  the  arts  is  rendered  at  present. 

The  offal  passes  through  chutes  into  the  water  under  the  dress 
house,  from  whence  it  is  either  washed  away,  rots,  or  is  devoured 
by  gulls  and  sand  fleas.  At  some  stations  the  latter  are  so  numerous 
that  in  a  surprisingly  short  space  of  time  the  bones  of  the  fish  are 
polished  clean. 

The  salting  houses  are  long,  low  structures,  with  but  few  windows, 
which  leaves  them  usually  in  deep  twilight.  They  are  generally  ar- 
ranged with  two  rows  of  square  or  round  tanks,  with  a  passageway 
between  them  for  the  wheelbarrows  to  pass  in  and  out.  The  large 
square  tanks  hold  about  4,000  medium-sized  fish,  while  the  large 
round  ones  hold  about  3,000  medium*sized  fish.  These  tanks  are 
generally  made  of  redwood,  staves  or  planks  held  together  with 
metal  hoops  or  bolted  together  with  iron  bolts.  At  a  few  places 
small  hogdieads  are  employed*  These  receptacles  frequently  are  in 
use  for  years. 

Before  the  dressing  begins  each  Salter  brings  from  the  salt  house 
about  the  number  of  bags  of  salt  he  expects  to  use.  This  is  usually 
figured  on  the  basis  of  17  sacks  (holding  100  pounds  each)  to  1,000 
fish.  The  quantity  used  varies,  however,  with  the  weather  and  the 
fatness  of  the  fish. 

The  fish  are  carefully  placed  in  the  butts  in  layers,  face,  or  fleshy 
side  up.    Salt  is  sprinkled  over  each  layer,  care  being  used  to  see 
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that  tvtrj  pari  of  the  iSah  is  covered.  The  layers  are  carried  from 
18  inches  to  2  feet  abore  the  top  of  the  butts,  so  as  to  allow  for  the 
settling  which  will  occur  as  the  water  is  drawn  from  the  fidi.  No 
pickle  is  necessary  on  these  fish,  as  they  make  their  own.  When  th« 
fish  have  settled  below  the  top  of  the  butt,  which  they  will  do  in  a 
few  days,  several  layers  of  new  fish  are  added.  In  Alaska  the  pickle 
in  the  butts  is  kept  usually  at  from  87''  to  97'^  salinonieter  test,  ih» 
average  being  about  90^.  As  the  climate  in  Alaska  is  nearly  always 
cold  and  damp,  there  is  but  little  danger  of  fish  spoiling  if  ordinary 
care  is  used.  Fish  will  keep  indefinitely  in  strong  pickle  so  long  as 
they  are  covered  with  it.  If  kept  for  a  long  time  the  pickle  must  be 
added  to  occasionally  to  repair  the  losses,  particularly  from  leakage. 
At  the  stations  the  fish  at  the  top  of  the  butts  are  usually  inspected 
every  few  days.  When  the  pickle  begins  to  weaken  the  top  layer  ia 
turned  backs  up  and  a  few  bags  of  salt  laid  on  top.  These  press  the 
fish  down,  and,  the  salt  being  in  the  bags,  it  dissolves  much  more 
slowly  than  if  thrown  loosely  over  the  fish. 

At  a  few  stations  where  the  salinometer  is  not  in  use  the  agent 
depends  upon  the  use  of  a  potato  to  determine  when  the  pickle  is 
strong  enough.  If  the  potato  Boats  at  the  surface  of  the  pickle  it 
is  strong  enough  for  curing  cod. 

The  pickle  forms  very  rapidly  in  the  early  stages  of  the  curing, 
and  the  surplus  is  allowed  to  escape  at  intervals  through  a  bunghole 
in  the  butt. 

Care  must  be  taken  to  see  than  the  roof  does  not  leak  during 
the  heavy  rains,  as  should  fre^  water  drip  into  the  butts  the  fish 
will  become  slimy. 

Should  the  run  vessel  be  delayed  and  a  station  become  filled  to  its 
butt  capacity,  a  space  is  usually  cleared  in  the  salt  house  and  the  fish 
taken  from  the  first  filled  butts  and  kenched  on  the  floor,  a  little 
salt  being  sprinkled  between  the  layers  and  over  the  top.  Every 
effort  is  made  to  hold  them  in  the  butts  as  long  as  practicable,  as 
they  retain  their  natural  white  color  much  better  when  in  picklsy 
kenched  fish  usually  acquiring  a  yellowidi  color. 

When  the  station  vessel  arrives  the  pickle  is  allowed  to  run  off 
tfie  fish,  and  they  are  pewed  out  into  carts  and  wheeled  along  the 
dock  to  a  point  opposite  the  vessel's  hatch,  where  they  are  dumped 
into  a  chute  and  pass  thence  into  the  hold,  where  men  receive  and 
kench  them  in  the  same  manner  as  on  the  fishing  vessels,  almost  no 
salt  being  used,  however,  as  the  fish  are  already  well  cured  and  also 
have  a  considerable  quantity  of  salt  adhering  to  them. 

At  stations  where  the  vessels  can  not  lie  alongside  the  dock,  owing 
to  shoal  water,  the  vessel  is  usually  anchored  in  the  bay  or  harbor, 
and  the  fish  are  brought  out  to  it  in  dories,  which  are  loaded  from 
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a  chute  rigged  up  at  the  outer  end  of  the  dock.  When  a  dory  is 
full  it  is  rowed  out  alongside  the  vessel  and  the  fish  pewed  over  the 
rail.  As  the  vessel's  rail  is  a  considerable  height  from  the  surface 
of  the  water  when  she  first  begins  loading,  it  is  generally  necessary 
to  rig  a  stage  about  midway  between  the  surface  of  the  water  and 
the  top  of  the  rail.  The  fish  are  then  pewed  onto  this  stage,  whence 
one  of  the  crew  pews  them  over  the  rail  onto  the  deck,  where  another 
man  pews  them  into  the  hold.  This  method  is  very  expensive,  as 
it  requires  a  large  number  of  men,  is  quite  slow,  and  also  injures 
the  fish  through  the  excessive  number  of  times  that  the  pew  is  driven 
into  them. 

In  1912  one  company  had  square  rope  nets  made  similar  to  those 
used  by  cargo  vessels  in  handling  small  packages.  A  small  one  is 
placed  in  the  forward  end  of  the  dory  and  a  larger  one  in  the  after 
end,  space  for  the  boatman  to  stand  being  left  between  the  nets.  The 
fish  drop  from  the  chute  into  these  nets.  When  the  dory  arrives 
alongside  the  vessel  the  cargo  hook  is  lowered  over  the  side.  The 
four  corners  of  the  net  have  been  drawn  together  at  the  top  and  these 
are  slipped  over  the  hook,  the  vessel's  donkey  engine  ^rted,  the  net 
with  its  contents  lifted  over  the  rail  and  lowered  into  the  hold, 
where  it  is  emptied  by  catching  the  hook  in  the  meshes  at  the  back 
of  the  net  and  starting  the  engine  again.  As  the  net  comes  up  it  is 
emptied,  after  which  it  is  swung  over  the. side  and  lowered  into  the 
dory,  when  the  operation  is  repeated  with  the  other  net.  By  this 
method  a  vessel  is  loaded  in  about  oiie-third  the  time  previously 
required,  while  but  few  fish  are  lost  alongside  the  vessel  owing  to 
carelessness  in  pewing.  Another  advantage  is  that  it  is  not  neces- 
sary to  pew  the  fish  after  they  are  thrown  into  the  carts. 

There  is  a  considerable  loss  of  fish  in  passing  them  from  the  dock 
to  the  dory,  especially  in  rough  weather,  when  the  dory  is  bobbing 
up  and  down  like  a  cork.  The  use  of  chutes  with  closed  sides  and 
built-in  sections,  so  that  they  could  be  lengthened  or  shortened  as 
the  tide  ebbed  or  flowed,  would  save  a  considerable  part  of  the  pres- 
ent wastage  from  this  cause. 

If  the  net  method  is  not  employed  the  best  way  would  be  to  have 
medium-sized  scows  for  transporting  the  fish  from  the  dock  to  the 
side  of  the  vessel.  With  these  the  waste  would  be  almost  negligible, 
as  they  would  be  so  much  larger  than  the  dories  that  practically  no 
fish  would  be  lost  overboard  while  the  scow  was  pitching  and  rolling 
in  the  swell  alongside  the  dock,  and  owing  to  the  greater  weight  and 
siie  of  the  scow  the  woi-k  of  loading  could  be  carried  on  in  weather 
too  rough  for  dories  to  work. 
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WASTAGE  IN  THE  INDUSTRY. 

There  is  much  more  waste  in  the  Pacific  fishery  than  in  the  At- 
lantic, and  this  is  due  mainly  to  the  different  methods  of  arranging 
the  fishing  lay.  In  the  Atlantic  fishery  every  man  has  an  interest 
in  the  catch,  and  it  is  to  his  advantage  to  utilize  every  portion  of  the 
fish,  thus  increasing  the  total  value  of  the  fare,  which  will  mean  a 
larger  share  for  himself  in  the  final  division.  In  the  Pacific  fishery 
the  fishermen  are  paid  a  certain  sum  per  thousand  for  fish  running 
over  a  certain  size  and  a  less  sum  for  fish  under  that  size.  On  the 
vessels  the  fishermen  have  nothing  to  do  with  dressing  the  fish,  this 
being  done  by  a  separate  gang,  who  are  paid  regular  monthly  wages. 
At  the  shore  stations  the  fishermen  dress  their  own  fish  and  are  paid 
a  certain  sum  per  thousand  for  all  caught.  As  a  result  of  this  ar- 
rangement the  Pacific  crews  resent  doing  more  than  merely  catching 
and  dressing  the  fish,  and  they  even  skimp  the  latter  part  all  they 
possibly  can. 

Livers  and  tongues. — As  they  receive  no  pecuniary  benefit  from 
the  saving  of  livers  and  tongues,  they  naturally  make  no  effort  to 
do  so  unless  compelled  to  by  the  owners.  In  dressing  the  fish  at 
certain  stations  the  header  is  expected  to  tear  loose  the  liver  and  drop 
it  into  a  bucket,  which,  when  full,  is  dumped  into  the  liver  butt;  but 
even  at  these  stations  probably  not  one-fifth  of  the  livers  available 
are  saved.  At  some  stations  and  on  certain  vessels  an  extra  boy  is 
engaged,  whose  business  it  is  to  cut  out  tongues,  for  which  he  is  paid 
from  $3.50  to  $5  per  barrel,  and  his  board. 

Soimds. — Several  times  efforts  have  been  made  to  cut  out  and  save 
the  sounds,  but  the  men  have  always  asked  such  a  high  price  per 
hour  for  the  work,  and  so  few  would  be  secured  in  an  hour's  time, 
owing  to  the  difficulty  in  cutting  them  loose  and  the  general  disin- 
clination of  the  cutter  to  work,  while  their  thinness  made  it  neces- 
sary to  cut  out  a  large  number  in  order  to  fill  a  barrel,  that  the  cost 
of  obtaining  them  was  out  of  all  proportion  to  the  selling  price. 

Cod  roe. — During  the  winter  and  spring  the  cod  are  spawning  in 
Alaska,  and  as  large  quantities  are  captured  by  the  station  fishermen 
at  that  time,  cod  roe  is  exceedingly  abundant.  The  roe  of  the  cod 
is  an  excellent  food  product,  but  except  for  a  few  served  to  the  men 
in  the  mess  houses  no  use  is  made  of  them.  They  could  be  preserved, 
either  by  pickling  or  freezing,  and  a  possible  market  found  for  them 
in  this  country. 

In  the  Atlantic  fisheries  large  quantities  are  prepared  as  "  rogue  ** 
and  shipped  to  France,  where  it  is  used  as  bait  in  the  sardine  fisheries. 
In  preparing  ^^ rogue"  the  roes  should  be  soaked  for  some  days  in  old 
brine  and  then  packed  in  strong  casks  holding  about  25  gallons  each. 
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Heads  and  ckeekg. — ^To  many,  a  cod  head,  well  oooked,  is  th^  choic- 
est part  of  the  fidi,  but  unless  one  is  at  a  diore  station  or  aboard  one 
of  the  veasds  when  fishing,  it  is  impossible  to  get  one.  If  some  one 
were  to  bring  heads  down  to  the  coast  States  in  brine  he  could  doubt- 
less build  up  quite  a  markrt  for  tiiem.  As  nearly  all  of  the  nutri- 
ment is  in  the  lower  half  of  the  head,  a  small  band  saw  could  be 
installed,  and  the  upper  half  of  the  head,  which  is  bony  and  contains 
but  little  nutriment,  cut  off  and  thrown  away,  and  only  the  lower 
part,  which  contains  the  fleshy  cheeks  and  the  succulent  tongue, 
saved.  When  glue  and  fertilizer  plants  are  established  at  the  sta- 
tions, as  will  doubtless  be  done  in  the  near  future,  the  upper  part 
of  the  head,  which  is  rich  in  glue,  could  be  used  for  this  purpose. 

Should  it  not  be  considered  desirable  to  save  the  heads,  the  cheeks 
(a  good-sized  piece  of  choice  flesh  on  each  side  of  the  head)  could  be 
cut  out  and  preserved.  Halibut  cheeks,  which  are  no  more  dioice 
than  cod  cheeks,  are  always  to  be  found  in  our  larger  coast  fish 
markets. 

Banes. — ^Fish  bones  are  coming  into  quite  general  use  by  preparers 
of  chicken  food.  These  people  grind  up  the  fish  bones,  and,  mixing 
them  with  other  ingredients,  have  an  excellent  food  for  chickens. 
At  present  it  does  not  pay  to  ship  the  bones,  owing  to  their  lightness 
as  compared  with  their  large  bulk,  but  machines  for  grinding  the 
bones  could  be  introduced  and  the  powder  obtained  shipped 
profitably. 

Salt — A  large  amount  of  salt  is  thrown  away  annually  because  of 
ih^  belief  amongst  packers  generally  that  salt  once  used  in  pickle, 
though  not  dissolved  because  of  the  excess  employed,  becomes  ex- 
hausted. That  this  is  not  true  can  readily  be  demonstrated  by  dis- 
solving it  in  water  and  testing  it  with  a  salinometer.  While  it 
mi^t  not  be  desirable  to  use  it  a  second  time  in  the  salting  tank  it 
could  be  washed  and  used  in  curing  snappers  and  other  fish  which 
are  to  be  marketed  in  a  pickled  condition. 

PRBPARIKG  COD  FOR  MARKET. 

As  soon  as  a  fishing  or  station  vessel  reaches  its  home  station  the  fish 
are  landed  and  put  into  long  troughs  filled  with  water,  where  they  are 
cleaned  with  brushes.  They  are  then  put  into  butts  in  the  storage 
houses,  backs  down,  except  the  top  layer,  salt  being  sprinkled  between 
each  layer,  the  amount  used  depending  upon  the  degree  and  length  of 
salting  on  the  vessel.  On  top  of  the  pile  is  placed  about  half  a 
bushel  of  salt  to  strengthen  the  weak  pickle  which  floats  up  to  the 
surface.  If  the  fish  have  been  but  lightly  salted  on  the  vessel,  one 
or  two  bags  of  salt  are  laid  on  top  of  the  fish  and  the  salt  allowed 
to  melt  gradually.    The  fish  remain  in  the  butts  under  shelter  until 
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orcUfs-«fe  r^eeivtd,  which  may  be  a  year  or  mora;  m  that  caaa  ttlore 
salt  bamg  added  £rom  time  to  Ubm;  but  the  sooner  they  are  used 
after  the  first  few  weeks  the  better,  odierwise  they  haTe  a  tendency 
to  turn  yellow.  Sualight  will  also  turn  Asm  y^ow^  so  erery  effoit 
ia  Hiade  to  keep  the  storage  house  id  deep  riiadow.  The  butis  wre 
either  immmse  hogsheads  or  square  ttaks  made  ol  bolted  timbers, 
and  are  used  over  and  over  again  for  yeatv. 

The  curing  of  salt  fish  depends  upon  drying,  and  this  ia  aecoaa^ 
plifihed  in  three  ways-^y  the  use  of  salt,  by  pressure,  and  by  ex* 
poeure  to  the  air,  either  in  the  op^i  air  <Nr  in  a  drier.  On  this  ooast 
all  three  agents  are  employed. 

Whtti  tiie  fish  are  taken  out  of  the  butts  they  are  piled  in  a  fcench 
or  waters-horsed  to  drain  of  part  of  the  brine  and  to  give  the  fish 
a  smooth  appearance.  The  fish  are  stacked  face  down,  with  the 
exception  of  the  lowest  layer  in  contact  with  the  rack,  in  kendMS 
about  4  feet  high.  If  there  is  urgent  demand  for  th^n,  they  are 
left  in  this  condition  for  24  to  48-  hours.  If  more  time  can  be  al- 
lowed, they  are  replied  at  the  end  of  the  first  or  seoond  day,  so  tiiat 
the  fish  cm  top  may  go  to  the  bottom  and  be  subjected  to  pressure 
to  squeeze  out  part  of  the  water.  If  the  weather  is  unf avCM^ble  for 
drying  the  kench  is  replied  every  second  or  third  day,  and  this  may 
be  continued  for  10  days  or  more.  With  full-pickle  fish,  such  as  pre- 
pared on  this  coast,  it  is  not  necessary  to  kench  or  water-horse  so 
thoroughly  as  in  the  case  of  slack-salted  or  hard-dried  fi^ 

From  the  water-horse  the  fish  go  to  the  flakes,  which  are  of  two 
kinds,  stationary  and  canting,  the  former  being  the  more  ccmmon* 
The  flake  consists  of  a  lattice  bed  about  8  feet  wide,  30  inches  high, 
and  as  long  as  the  requirements  may  demand.  The  lattice  used  on 
this  bed  is  made  of  triangular  strips  1  inch  on  the  base,  placed 
about  3  inches  apart.  The  fidi  therefore  rest  upon  a  sharp  edge 
about  every  4  inches,  this  giving  the  maximum  circulation  of  air 
about  the  fish.  The  canting-flake  frames,  of  which  there  are  a  num- 
ber in  use  on  this  coast,  are  fixed  only  at  the  middle  and  to  a  hori- 
zontal axis,  so  that  they  can  be  turned  at  im  agle  with  the  horizon, 
in  order  to  expose  only  the  edge  of  the  fish  to  the  sun  and  to  get 
the  benefit  of  even  a  slight  breeze.  They  are  practical  only  in  yards 
running  north  and  south. 

Rectangular  boxes,  with  peaked  roofs,  known  as  "  flake  boxes," 
are  used  for  covering  the  fish,  when  gathered  together  in  small  heaps, 
from  dampness  or  rain.  This  box  is  generally  38  indies  long.  22 
inches  wide,  and  14  inches  high,  the  whole  being  made  of  |-inch 
rough  boards. 
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The  fish  am  spread  out  carefully  on  the  flakes  with  tha  faee  ttde 
up  and  tha  drying  is  continued  as  long  as  may  ba  neoaasary  for  tha 
particular  gvade  of  fish.  The  fuUrpickle  fi^  are  driad  for  the  short- 
aat  period^  as  they  can  not  ba  skinned  readily  if  too  dry,  and,  further- 
more, the  trade  seems  to  desire  fish  which  ara  moist  and  not  too 
hard,  and  these  retain  practically  50  per  cent  of  their  water.  If  the 
sun  is  fairly  warm  and  there  is  a  good  breeze,  tiie  drying  can  ba  ac- 
eompliahed  in  about  10  hours  as  the  minimum  time,  but  this  may  be 
greatly  in^-eased  with  unfavorable  weather  conditions.  Only  one. 
drying  is  usual  for  the  full-cured  fish. 

Fndi  intended  for  Porto  Rico,  or  export,  are  usually  kenehed  di- 
rectly from  the  Tessel  and  not  placed  in  butts.  When  needed  they 
are  dried  for  three  days,  ^^  sweated  '*  for  two  days,  then  again  dried 
for  two  days.  The  object  of  the  sweating  is  to  bring  the  mmstnre 
omt  of  the  interior  of  the  fish.  The  drying  on  the  flakes  removes  the 
mcHsture  from  the  surface  and  crystallines  the  salt,  but  to  get  the 
moisture  out  of  tb^  center  of  the  meat  the  fish  must  be  piled  in  the 
kench,  where  the  dry  salt  takes  up  some  of  the  remaining  moisture, 
90  that  the  sepond  drying  on  the  flakes  has  a  greater  effect  The  ex- 
port fish  are  uaially  dried  sufficiently  bard  to  withstand  the  pres- 
sure of  the  thumb  in  the  thick  pari  of  the  flesh  without  retaining 
ihe  impreseion.  The  full*pickle  fish  lose  about  9  per  cent  of  their 
weight  in  drying  on  the  flakes.  When  cured  they  retain  about  50 
per  cent  of  their  moisture,  and  the  bard^ied  from  ^  to  80  per  cent 

The  sanitary  conditions  around  a  flake  yard  must  be  carefully 
looked  after,  as  otherwise  flies  will  breed  and  cause  fly-blowing  on 
the  slack-salted  fidb. 

Nearly  all  of  the  home  stations  cm  this  coast  have  large  artificial 
driers.  These  consist  of  inclosed  rooms  in  which  there  am  shelrea 
of  hot-water  pipes,  above  which  trays  of  fish  are  placed,  and  the  air 
i»  made  to  circulate  over  them  by  means  of  a  large  fan.  Theoe  dry 
kilns  are  used  chiefly  in  the  drying  of  export  fish.  During  foggy 
afid  damp  weather  and  in  winter  when  sunlight  is  rare  they  are  used 
frequently. 

After  the  fish  have  been  dried  they  are  carted  to  the  storeroom 
and  kenehed  Jtintil  packed  for  shipment. 

If  the  fish  are  to  be  boned  and  skinned  they  are  taken  to  a  separate 
reom.  Here  the  operator  first  cuts  off  tiie  dorsal  and  ventral  fins, 
•  then  starts  the  skin  at  the  nape  and  pulls  it  in  toward  the  middle 
of  the  back  and  then  toward  the  taiL  If  the  firii  has  been  properly 
cured  the  skin  can  be  stripped  off  clean  without  tearing  th%  flesh. 
The  tail  is  then  cut  off,  after  which  the  fish  is  turned  over  and  the 
nape  bones  removed  with  a  small  iron  gaff  called  a  '^  bone  hooker.^ 
The  remaining  portion  of  the  backbone  is  cut  out  and  the  pectoral 


Digitized  by 


Google 


60  PAOmC  COD  FIBHUBIBB. 

fins  cut  off.  If  it  is  to  be  put  up  as  ^^  absolutely  bondfifls"  tlie  ish 
is  passed  to  the  bone  pickers,  who  remove  with  fcnroeps  the  ribs  and 
any  pieces  of  bone  left  in  the  body.  If  the  fish  are  to  be  paclced  as 
so-called  ^  boneless^''  then  the  fins  only  are  cut  off  and  tb%  tbkk  part 
of  the  backbone  cut  out  closely,  the  small  pieces  of  the  fins,  ribs,  and 
backbone  being  allowed  to  r«nain. 

In  making  '^  bricks  "  or  blocks  the  &h  are  then  cut  to  the  desired 
size  on  a  table  made  of  blocks  with  opmings  between  them  at  regu- 
lar intervals.  The  fi^,  sometimes  as  many  as. eight  or  nine,  are  laid 
one  on  top  of  the  other  on  the  cutting  table  so  that  the  best  parts 
come  between  the  openings.  Then  a  long-bladed  knife  is  driven 
through  them  and  they  are  ready  tp  be  packed  into  bricks,  etc  A 
trough,  or  miter  box,  is  also  used  tor  securing  the  same  result. 

The  pieces  of  fish  are  passed  to  girls,  who  sort  them  and  weigh  out 
exactly  a  pound  or  2  pounds,  whichever  the  weight  of  the  brick  is  to 
be.  Two  good  slices  are  selected  to  make  the  outside  of  tiie  package 
and  short  or  narrow  strips  to  make  up  the  middle  part  The  weighed 
fish  is  passed  to  the  brickmaker,  who  selects,  first,  die  piece  whidi  will 
make  a  whole  jside  and  an  edge,  and  places  it  in  the  galvanized*ir(m 
mold;  the  smaller  pieces  are  then  put  in,  and  lastly  the  remaining 
large  piece  to  make  a  side.  The  selecting  and  placing  of  the  pieces  in 
such  a  way  as  to  make  the  best  appearing  cake  is  quite  a  knack.  The 
mold,  which  is  6  inches  long  by  3  inches  wide  and  3^  inches  deep,  is 
pressed  tightly  by  foot  or  hand  power,  held  for  a  few  seconds,  and 
then  strings,  which  had  previously  been  placed  across  the  bottom  of 
the  mold  in  grooves  left  for  the  purpose,  are  tied  around  each  end. 
The  package  is  then  completed  by  wrapping  in  paraffined  or  parch- 
ment paper  with  recipes  and  other  matter  printed  on  it.  Some 
packers  wrap  in  the  parchment  or  paraffined  paper  and  then  inclose 
in  a  lithographed  wrapper.  There  are  several  grades  of  bricks,  de- 
pending upon  the  appearance  and  color  of  the  fish,  the  choiceness  of 
the  pieces  used,  and  the  special  curing  to  which  the  fish  was  (origi- 
nally subjected.  Twenty-four  1-pound,  twelve  2-pound,  or  twelve 
3-pound  bricks  make  a  crate  or  case.  The  "  boneless  "  fish  put  up  in 
5rpound  boxes,  but  not  pressed,  run  12  to  a  crate. 

Several  forms  of  presses  are  used  in  this  work,  the  most  common 
consisting  of  a  sliding  box  having  two  or  three  compartments,  each 
of  the  size  desired,  and  so  arranged  that  a  hand  or  foot  lever  forces 
a  block  down  in  one  compartment  at  a  time.  The  pressure  i^mains 
while  the  fish  are  being  placed  in  the  second  compartment^  and  when 
it  is  released  the  box  is  slid  along  until  the  second  compartment 
comes  under  the  press^  When  the  brick  in  the  first  oompartanent  is 
removed. 
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FIG.  2.— MAKING  COD  BRICKS. 
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Shredded  codfish,  known  as  '^  desiccated  codfish,^  ^  fibered  codfish,'^ 
^  flaked  codfish,'^  and  ^^  skriggled  codfish,''  is  made  up  from  the  trim- 
mings not  otherwise  used  in  packing  the  regular  tablets,  and  is  pre- 
pared on  this  coast  by  only  one  company.  The  material  used  is  as  good 
as  any  employed,  but  the  pieces  are  too  small  to  be  used  in  the 
regular  brick.  It  is  run  through  a  machine  which  tears  the  muscle 
into  small  fibrous  bundles.  In  order  to  get  this  very  fine  and  fluffy 
it  may  be  necessary  to  press  out  part  of  the  water  after  the  first  treat- 
ment and  run  it  through  the  machine  again,  and  then  sift  it  to  free  it 
from  all  particles  of  bone.  The  shredded  fish  is  put  up  in  5  and  7 
ounce  cartons  and  jars,  the  latter  being  hermeticaUy  sealed  in  vacuum. 
Twenty-four  boxes  or  jars  make  a  crate. 

A  considerable  quantity  of  skinned  cod  is  put  up  in  100-pound 
cases.  These  are  divided  into  "  Large  whole,"  "  Extra  large  whole," 
and  ^  Eastern  style."  These  cases  contain  some  of  the  finest  of  the 
whole  cod  cured,  and  the  grade  is  fixed  by  the  number  of  fish  in  the 
case.  The  last  named  are  packed  in  eastern  wood  and  are  supposed 
to  most  nearly  resemble  the  eastern  fish  of  the  same  size  and  style  of 
preparation. 

The  Porto  Bican  export,  or  hard-salted  fish,  are  packed  in  drums, 
boxes,  and  bundles  to  suit  the  order,  but  there  are  regular  drums 
for  50,  100,  200,  800,  and  448  pounds.  The  448-poimd  drum  is 
used  very  largely  in  the  Porto  Rican  trade.  The  fish  packed  in 
drums  are  all  well  dried. 

When  placed  in  drums  the  fish  are  carefully  arranged  in  circular 
fashion,  with  the  flesh  side  up,  until  several  layers  have  been  put  in, 
and  then  a  layer  is  placed  backs  up.  The  fish  are  then  well  tamped 
with  a  heavy  wooden  tamper.  Fish  are  again  added  and  the  tamp- 
ing repeated  at  intervals.  When  the  last  fish  are  finally  piled  on  the 
drum  they  will  extend  several  inches  above  it,  and  a  ratchet  or  a 
hydraulic  press  is  necessary  to  force  them  down  so  that  the  head 
can  be  put  in. 

During  the  winter  months  a  small  business  is  done  in  preparing 
bacalao  for  the  San  Francisco  trade.  Usually  this  business  is  con- 
trolled by  eastern  packers  who  use  the  very  anall  haddock  in  pre- 
paring it.  Occasionally  small  haddock  are  not  available  from  east- 
em  waters  during  the  winter  season,  and  it  is  then  that  the  Latin- 
speaking  peoples  of  California  fall  back  upon  the  local  packers  for 
their  supplies.  Small  snappers,  of  which  there  is  never  a  large 
supply  on  this  coast,  are  used,  and  the  fish  are  hard  dried  and  then 
packed  100  pounds  in  a  drum.  It  is  fortimate  that  the  business 
is  not  more  extensive  on  this  coast,  as  it  means  a  heavy  drain  on 
the  young  cod,  which  if  allowed  to  live  a  year  longer  would  be  much 
enhanced  in  value. 
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Large  quantities  of  ood  are  sold  after  having  been  water 4u>rBed 
and  packed  in  bundles  waighing  50  aod  100  pounds.  Theee  fish  are 
not  skinned.  A  considerable  trade  in  this  grade  of  fish  ia  had  with 
the  Hawaiian  Islanda. 

Skinned  fish  are  also  put  up  in  strips  and  middles.  The  strips 
consist  of  one-half  the  fish  split  down  the  middle  and  are  cut  to  suit 
the  trade — some  left  whole  and  some  with  mora  or  less  of  the  nape 
and  thinner  portion  at  the  tail  cut  off  in  order  to  git  heavy  pieces. 
These  are  put  up  usually  in  20  and  40  pound  boxes.  The  middle  is 
the  whole  fish  after  being  skinned  and  the  nape  and  tail  cut  off; 
how  much  of  the  nape  and  tail  is  cut  off  depends  upon  the  number 
of  middles  peimitted  in  a  box  of  a  certain  size.  They  are  quoted 
vsually  by  the  size — 8  to  10,  or  10  to  12,  in  a  40-pound  box.  They 
are  also  packed  in  60-pound  boxes.  Frequently  each  individual  fi^ 
is  cut  transversely  the  width  of  the  box  and  folded  over  itself.  Thick 
fish  are  sometimes  cut  transversely  and  each  piece  split  and  folded 
over  iu  such  a  manner  that  the  clean  cut  appears  outside.  The  fish 
are  also  sometimes  cut  transversely  across  the  fiber  and  tightly 
packed  in  boxes  with  the  fiber  running  perpendicularly. 

The  trade  in  brine-salted  codfish  on  the  Pacific  coast  is  small,  and 
is  confined  exclusively  to  the  small  fish  or  snappers.  In  pickling,  the 
fish  are  dressed,  split,  washed,  and  salted  in  butts  in  the  same  man- 
ner as  has  been  heretofore  noted  in  preparing  dry-salted  cod.  When 
shipment*  is  to  be  made  the  fish  are  removed  from  the  butts,  cleaned 
witii  brushes,  and  placed  in  tight  half  barrels,  llesh  side  up,  except 
the  top  layer,  which  is  placed  back  up,  the  fish  being  bent  to  follow 
the  curve  of  the  half  barrel.  It  is  important  that  the  fish  be  not 
repacked  until  thoroughly  struck,  otherwise  the  fledi  will  be  marked 
with  yellow  spots  caused  by  contact  of  the  imperleetly  eured  &sAk 
with  each  other.  Salt  is  placed  at  the  bottom  of  thct  barrel  and  over 
each  layer  of  fish,  from  one-half  to  three-quarters  of  a  peck  being 
used  to  each  half  barrel  of  fish.  The  barrel  is  then  headed  and  strong 
brine  added  through  the  bunghole.  About  ^  mediura-sised  snappers 
are  required  to  fill  a  half  barrel.  Most  of  these  fish  are  sold  to  ooaal* 
ers  plying  up  and  down  the  coast  and  are  led  to  the  crews. 

The  station  fishermen  frequ^itly  prepare  a  cod  delicacy  whi<d| 
they  enjoy  very  much.  Selecting  a  suitable  cod  6ti»naeh,  the  fisher* 
man  will  carefully  clean  this  inside  and  out.  Several  freflh,  healthy 
cod  livers  are  then  picked  out,  chopped  fine,  and  mixed  with  a  tittle 
flour  and  vegetables ;  the  stomachs  are  stuffed  with  this  mixture,  aft«r 
which  they  are  cooked  like  sausages. 

StockfUh. — Of  recent  years  a  considerable  business  has  developed 
in  the  preparation  of  atockfirii.  Two  small  aiiore  stations  in  the 
Shumagins  devote  a  considerable  portion  of  their  energies  duruig 


Digitized  by 


Google 


PAOIFIO  GOD  FI8HBHIE8.  69 

the  colder  portion  of  the  year  to  this  work,  while  a  few  individuals 
occasionally  have  put  up  varying  quantities. 

In  preparing  stockfish  the  fish  are  split  in  the  regular  way  to  a 
spot  a  little  below  the  vent.  The  backbone  is  then  removed  and  the 
fish  split  into  two  equal  halves  as  far  as  the  first  cut  extended. 
Snappers  are  sometimes  merdy  gutted. 

The  drying  yard  comprises  a  network  of  wires  running  from 
crosspieces  nailed  onto  uprights.  The  fish  are  hung  over  these  wires, 
flesh  side  in,  and  supported  by  the  undivided  portion  of  the  tailj 
Here  they  are  allowed  to  cure  in  the  sun  and  wind,  no  salt  at  all 
being  used,  sometimes  for  as  long  as  six  or  seven  weeks,  the  length 
of  time  depending  upon  how  much  moisture  there  is  in  the  atmos- 
phere. During  long-continued  rains  the  fish  are  stored  imder  cover, 
but  it  does  not  hurt  them  to  remain  out  during  ordinary  rains. 
When  bone-dry  the  fish  are  stowed  away  in  dry,  cool  houses,  and 
when  shipped  are  bound  by  wires  into  bales. 

This  work  is  carried  on  in  winter,  which  is  the  only  season  when 
comparatively  dry,  cold  weather  is  experienced  in  the  Shumagins. 
In  shipping  and  storing  these  fish  great  care  must  be  exercised  to 
see  that  thdy  are  not  placed  in  a  damp  room,  or  that  anything  damp 
comes  in  contact  with  them,  as  in  that  event  they  will  become  slimy. 

Fish  prepared  in  this  manner  will  keep  for  a  much  longer  period 
•  than  when  prepared  by  any  other  method.  It  is  much  practiced  by 
the  Norwegians. 

When  desired  for  the  table  a  suflScient  number  are  put  to  soak  in 
water  and  remain  there  four  to  five  days,  the  water  being  changed 
every  day.  When  of  the  desired  softness  the  fish  are  put  in  fresh 
water  with  some  lye  and  allowed  to  remain  about  24  hours.  The  lye 
cuts  the  slime  from  the  fish  and  gives  it  an  added  flavor. 

Tongues. — Cod  tongues  are  saved  whenever  possible.  On  the  ves-» 
sels  one  of  the  dress  gang  usually  cuts  them  out,  while  at  the  stations 
some  one  other  than  a  regular  fisherman  usually  does  this  work.  A 
cod's  tongue  is  attached  to  the  lower  jaw,  and  when  cut  out  includes 
all  that  part  of  the  jaw  lying  inside  the  jawbone.  When  cutting 
tongues  the  operator  takes  hold  of  the  fish  by  the  back  of  the  head, 
using  the  eyes  for  finger  holds.  As  he  lifts  the  fish  by  the  heiid 
its  mouth  usually  falls  open,  then  with  his  other  hand  he  cuts  the 
tongue  loose  on  the  sides  with  a  sharp  knife,  then  cuts  loose  the  lower 
end  along  the  curving  bone  forming  the  back  part  of  the  lower  jaw. 
The  tongue  is  then  hanging  by  a  thin  strip  at  the  forward  end  of  the 
jaw,  from  whence  it  is  torn  loose  by  the  hand.  The  tongues  are  cured 
loosely  in  barrels  with  salt,  and  after  being  thoroughly  struck  are 
packed  in  barrels  holding  200  pounds,  which  are  headed  up,  after 
which  a  strong  brine  is  added  through  the  bung.    They  are  sold  in 
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these  bands  or  else  repacked  in  half  barrels^  pails,  and  kits.  Soma 
are  mixed  with  sounds  and  sold  as  tcmgaes  and  sounds.  As  no  soonda 
are  saved  on  this  coast,  eastern  sounds  are  employed  in  packing  the 
latter. 

Codfish  tongues,  eepecially  when  fredi,  are  consadered  a  great  deli- 
cacy. They  are  thoroughly  waidied  in  order  to  clean  them,  then  dried 
with  a  clean  cloth,  rolled  in  bread  or  cracker  crumbs,  and  fried  the 
same  as  oysters.  The  salt  tongues  can  be  prepared  in  the  same 
manner  after  having  been  thoroughly  soaked  in  fresh  water. 

The  packers  never  overstock  with  codfish  tongues  if  it  can  be 
avoided,  as  in  a  year  or  two  part  of  tbt  tongue  hardens,  thus  making 
it  practically  worthless  as  food. 

Canning. — On  the  Atlantic  coast  a  considerable  quantity  of  cod 
is  canned  annually  under  the  name  of  ^codfish  flakes."  An  even 
greater  quantity  of  hake,  haddock,  and  cod  are  canned  together  under 
the  name  of  ^'fish  flakes."  The  opportunity  for  canning  cod  is 
especially  good  on  the  Pacific  coast.  Several  of  the  salmon  canneries 
are  located  in  close  proximity  to  the  cod  banks,  and  as  these  plants 
already  have  the  machinery  and  employees  needed  for  carrying  on 
this  work  in  addition  to  the  canning  of  salmon,  cod  could  be  canned 
much  more  cheaply  than  if  a  plant  had  to  be  erected  especially  for 
the  work.  As  no  other  members  of  the  Gadidae  other  than  the  true 
cod  are  available  on  the  Pacific  coast  for  this  woi^,  the  product  could 
be  sold  under  a  cod  label,  which  would  considerably  enhance  it^ 
value. 

Cod-liver  oU. — At  an  early  date  in  the  fishery  oil  was  being  ex- 
tracted from  the  livers  of  cod.  In  1866,  10,000  gallons  were  reported 
as  being  rendered,  which  statement  seems  somewhat  of  an  exaggera- 
tion when  the  then  extent  of  the  fishery  is  taken  into  account.  In 
1879  Lynde  &  Hough  are  reported  as  bringing  to  San  Francisco  3,000 
gallons  of  oil.  In  later  years  a  small  quantity  was  prepared  each  sea- 
son, the  quantity  depending  upon  the  demand  and  price. 

All  the  oil  prepared  was  by  means  of  rotting  the  livers  in  large  vats 
or  hogsheads,  and  the  resulting  product,  after  being  strained,  was 
shipped  in  this  condition. 

In  1899  the  Alaska  Codfish  Co.  installed  a  refining  plant  at  its 
Kelleys  Rock  station,  in  Alaska,  and  operated  it  successfully  until 
100  barrels  (iron-lined  receptacles  holding  20  gallons)  had  accumu- 
lated, when  they  were  brought  to  San  Francisco  and  the  oil  offered 
for  sale  to  makers  of  emulsion  of  cod-liver  oil.  At  that  time  the 
market  was  overloaded  with  this  grade  of  oil  and  the  best  price 
offered  was  about  what  the  container  cost,  so  the  oil  was  stored  and 
the  plant  shut  down.  A  few  years  later  the  market  picked  up  and  the 
oil  was  disp<^sed  of  at  $22  per  barreL    In  the  meantime  the  con>- 
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pany's  oil  maker  had  disappeared  and  the  plant  was  so  badly  dilapi- 
dated through  the  action  of  the  elements  that  the  industry  wati  not 
resumed. 

Later  the  Union  Fish  Co.  installed  a  plant  at  Pirate  Cove,  but  after 
refining  a  small  quantity  at  no  profit  to  the  company,  this  plant 
was  also  shut  down  and  has  remained  so  ever  since. 

At  present  the  small  quantity  rendered  is  shipped  just  as  taken 
from  the  rotting  tank,  except  that  it  is  first  strained. 

Glue  and  fertiliser. — As  early  as  1893  a  plant  was  started  in  Cali- 
fornia for  the  purpose  of  manufacturing  glue  from  codfish  skins 
and  other  refuse  of  the  packing  plants  in  the  States.  The  material 
remaining  after  the  glue  had  been  extracted  was  prepared  and  sold 
as  fertilizer.  There  are  now  two  plants  at  Anacortes,  Wash.,  and  one 
in  California  which  prepare  glue  in  whole  or  in  part  from  cod. 

It  is  to  be  hoped  that  in  the  near  future  small  plants  for  the  manu- 
facture of  glue  and  fertilizer  will  be  established  at  certain  centrally 
located  stations  in  Alaska,  where  the  large  quantity  of  heads,  entrails, 
and  spoiled  fish  can  be  utilized  and  not,  as  now,  thrown  into  the 
water  under  the  dress  houses,  where  they  pollute  the  water,  while  the 
bones  remaining  after  the  flesh  has  rotted  away  are  gradually  filling 
up  the  smaller  harbors. 

USB  OF  PRESERVATIVES. 

In  1881  boracic  acid  was  introduced  as  a  preservative  in  the  fish 
industry  and  was  used  continuously  until  1907,  when  it  was  quite 
generally  superseded  by  sodium  benzoate.  Boracic  acid  is  but  rarely 
employed  on  this  coast  at  the  present  time,  and  when  so  employed 
it  is  on  export  fish.  If  this  acid  is  used  it  is  applied  to  the  fish  when 
they  are  being  shifted  in  the  water-horse  or  to  the  outside  of  the 
completed  brick. 

Sodium  benzoate  is  almost  solely  the  only  preservative  used  on 
this  coast.  It  is  mixed  with  finely  ground  salt  and  applied  by  means 
of  a  powdering  can  like  a  large  pepper  box.  It  is  used  upon  the 
fish  in  the  storeroom  if  the  weather  conditions  demand  it,  but  its 
principal  use  is  upon  the  fish  as  they  are  being  weighed  out  into 
tablets  and  bricks.  This  preservative  is  used  chiefly  during  the 
warmer  months.  The  amount  used  is  not  weighed,  but  is  dusted  on 
to  cover  the  whole  surface,  the  effort  being  to  apply  from  0.3  to  0.4 
per  cent.  When  this  preservative  is  used  the  package  of  fish  bears 
the  following  label  or  stamp:  "Sprinkled  with  one-half  of  1  per 
cent  soda  benzoate.    To  remove,  soak  out  in  fresh  water.'' 

Preservatives  are  never  used  upon  fish  shipped  to  near-by  points 
or  if  the  fish  are  to  be  consumed  very  shortly  after  being  shipped. 
Its  use  is  generally  upon  fish  shipped  abroad,  or  fish  shipped  con- 
siderable distances  in  this  country  during  the  summer  months. 
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MABKBT  FOR  PACIFIC  COD. 

The  development  of  the  demand  for  Pacific  cod  has  been  one  of 
slow  growth  against  great  obstacles.  In  the  early  days  of  the  in- 
dustry all  of  the  catch  was  marketed  on  the  coast,  and  as  salt  fish  was 
scarce  and  in  good  demand,  fairly  good  prices  were  obtained  for 
an  article  which,  in  many  instances,  was  only  indifferently  cured. 
The  success  of  the  pioneers  led  to  a  rapid  expansion  of  the  industry, 
with  the  result  that  the  local  market  was  soon  overstocked  and  the 
curers  had  to  look  to  the  Middle  Western  and  Eastern  States  and 
abroad  for  a  market  for  the  surplus. 

At  this  period  th^  eastern  curers,  and  the  large  wholesale  salt  fish 
houses  scattered  throughout  the  country  who  purchased  their  sup- 
plies from  them,  controlled  the  markets  for  cod  throughout  the 
United  States,  while  all  of  the  cod  exported  from  this  country  went 
from  New  England.  Naturally  these  curers,  and  the  wholesalers 
dependent  upon  them,  did  not  welcome  the  intrusion  of  Pacific  cod, 
and  while  they  were  unable  to  prevent  the  loss  of  the  greater  part 
of  their  trade  on  the  Pacific  coast,  they  fought  hard  for  the  rest. 
Dealers  and  consumers  were  told  in  some  instances  that  the  fish  pre- 
pared by  this  coast's  curers  were  not  cod,  or  that  they  were  a  very 
inferior  grade  of  cod ;  that  the  fish  would  not  keep,  etc.  That  these 
misstatements  had  a  wide  dissemination  and  made  a  considerable 
impression  is  evidenced  even  to  this  day  in  the  prejudice  which  is 
met  with  in  different  sections  of  the  country  against  Pacific  cod. 

Unfortunately,  the  Pacific  coast  producers,  through  ignorance, 
played  right  into  the  hands  of  their  trade  enemies  when  first  invad- 
ing the  territory  hitherto  held  by  them  alone.  Some  of  the  fish  were 
poorly  prepared  and  part  of  them  were  shipped  across  the  continent 
during  a  season  when  the  weather  was  warm,  and  as  they  had  been 
stowed  in  ordinary  box  cars,  the  temperature  of  these  corresponded  to 
the  weather,  so  that  the  fish  arrived  in  the  eastern  market  in  very  poor 
condition,  thus  disgusting  the  few  dealers  who  had  been  willing  to 
give  them  a  trial.  The  shippers  quickly  discovered  their  error,  and 
\fterwards  restricted  shipments  for  long  distances  to  the  colder 
months  of  the  year  and  also  used  refrigerator  cars.  The  damage  had 
been  done,  however,  and  from  then  on  it  was  slow  and  discouraging 
uphill  work  extending  the  market  for  Pacific  cod  east  of  the  Bocky 
Mountains. 

The  fight  of  the  Pacific  cod  for  admission  into  eastern  markets  is  a 
typical  example  of  how  difficult  it  is  to  overcome  a  prejudice,  no 
matter  how  insufficiently  founded. 

On  the  Pacific  coast  but  one  species  of  the  Gadidce,  the  true  cod,  or 
Gadus  macrocephaltcs,  is  to  be  found  of  a  sufficient  size  for  dry- 
salting,  and,  as  a  result,  is  the  only  species  sold  in  any  condition 
other  than  fresh.    At  the  very  time  the  dealers  were  refusing  Pacific 
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cod,  and  for  a  number  ol  years  after,  the  vast  majority  of  them  were 
purchasing  from  eastern  curers  hake,  cusk,  and  pollock,  closely  re* 
lated  species  to  the  true  cod,  but  much  cheaper,  and,  in  the  opinion 
of  those  best  informed,  much  inferior  to  the  true  cod,  and  selling 
these  as  true  cod  along  with  the  cod  itself.  The  advent  of  the  pure- 
food  law  compelled  the  dealers  to  sell  the  fish  for  what  they  really 
were,  and  as  a  result  the  market  for  the  Pacifk  cod  has  been  rapidly 
widening  since. 

Being  shut  off  from  Europe  and  the  east  coast  of  South  and  Cen- 
tral America  by  hi^  freight  rates  and  the  great  distance  the  fish 
had  to  travel,  the  Pacific  dealers  directed  their  efforts  toward  Mexico, 
the  west  coast  of  Central  America,  the  islands  of  the  Pacific,  and 
Asia  with  most  gratifying  results.  At  one  time  a  large  business  was 
done  with  Australia,  until  that  Commonwealth  enacted  a  stringent 
law  prohibiting  the  use  of  preservatives  on  shipments  into  that 
country  of  salt  fish.  As  the  goods  had  to  pass  through  the  Tropics 
on  their  way  to  Australia,  and  the  Australians  are  not  accustomed  to 
using  hard-cured  fish,  heavy  losses  through  fish  spoiling  resulted 
from  this  prohibition  and  the  market  there  has  been  much  curtailed 
as  a  result. 

Despite  the  natural  and  artificial  handicaps  under  which  the  in- 
dustry suffered  a  considerable  trade  has  been  developed  in  the  West 
Indies,  and  this  has  been  much  enlarged  since  tlie  European  war 
broke  out,  the  Norwegians,  who  formerly  shipped  large  quantities  to 
this  section,  have  found  a  new  market  in  Gtermany.  The  opening 
of  the  Panama  Canal  has  also  greatly  aided  in  the  expansion  of  the 
trade  in  this  section  of  the  world. 

The  Asian  market  will  undoubtedly  in  time  attain  to  large  di- 
mensions. At  present,  and  for  a  number  of  years  back,  it  has  been 
steadily  widening  as  the  fish  became  better  known  and  the  means  of 
transportation  increased. 

Hawaii  consumes  large  quantities  of  cod  and  the  greater  part  of 
this  comes  from  the  Pacific  coast.  San  Francisco  dealers  ship  nearly 
all  of  the  bundle  fish  (fish  which  have  been  water-horsed  and  put 
into  bundles  of  100  pounds  each  and  bagged)  and  a  considerable 
part  of  the  cased  cod,  while  the  Puget  Sound  dealers  ship  maiiiiy 
cased  fish. 

Mexico  is  rapidly  developing  into  an  excellent  market  for  Pacific 
cod,  mainly  for  cased  fish  which  have  been  harder  dried  than  for 
consumption  nearer  home. 

The  increase  in  steamship  lines  to  South  and  Central  America, 
due  to  the  opening  of  the  Panama  Canal,  will  greatly  aid  in  the 
widening  of  the  markets  for  Pacific  cod  in  that  region  of  the  world. 

The  demand  on  the  part  of  the  public  for  dried  cod  is  not  what  it 
ought  to  be,  and  a  good  part  of  this  lack  of  demand  is  due  to  the 
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archaic  methods  of  doing  business  prevalent  not  only  in  the  Pacific 
cod  industry  but  also  in  that  of  the  Atlantic. 

If  the  shippers  of  codfish  were  to  copy  somewhat  the  methods 
followed  by  the  meat  packers  they  would  have  less  loss  from  spoilage, 
while  the  fish  would  present  a  much  nicer  appearance  and  the  de- 
mand for  it  would  naturally  increase.  The  only  difference  between 
salted  meat  and  salted  fish  is  that  the  latter  is  less  liable  to  spoiL 

When  shipping  to  the  Atlantic  seaboard  the  dealers  usually  select 
the  season  from  November  to  March  and  load  the  fish  in  refrigerator 
cars.  The  latter  are  cooled  but  little  during  the  shipment.  In  ship- 
ping lesser  distances  the  fish  are  usually  stowed  in  ordinary  box  cars. 
Sometimes  these  box  cars  are  shunted  onto  sidetracks  and  held  for 
days  at  a  time,  and  should  the  temperature  rise  above  65^  F.  during 
this  period  and  under  these  conditions  reddening  is  apt  to  appear. 

The  better  plan  is  to  have  cold-storage  depots  located  in  trade  cen- 
ters. The  fish  could  be  shipped  in  refrigerator  cars  to  these  depots 
frequently,  where  they  could  be  put  in  storage.  The  retailers  could 
then  be  encouraged  to  order  the  fish  in  small  lots,  say  enough  to  last 
for  a  week  or  10  days,  and  thus  they  would  always  have  on  hand 
comparatively  fresh  fish. 

In  their  eagerness,  however,  to  do  business  the  jobbers  frequently 
overload  the  retailer,  with  the  result  that  the  fish  dries  out  to  such  an 
extent  that  the  salt  crystallizes  upon  it  and  the  fish  presents  an  un- 
attractive appearance,  while  if  the  temperature  rises  above  a  certain 
point  reddening  is  apt  to  occur  should  conditions  be  ripe  for  it 

Grocery  stores  are  the  chief  handlers  of  cod,  and  but  few  of  them 
are  properly  equipped  for  doing  this.  It  is  but  rarely  that  a  customer 
who  enters  one  of  these  stores  will  see  dried  cod  on  exhibition,  or,  if 
he  does,  it  is  usually  whole  fish  jumbled  up  in  a  case  and  presenting 
an  unattractive  appearance.  Usually  the  fish  is  kept  in  a  back  room 
or  the  cellar  and  is  brought  out  only  when  the  customer  orders  it. 
As  many  customers  are  in  an  uncertain  frame  of  mind  as  to  what 
they  want  when  they  enter  a  store,  and  usually  decide  after  a  glance 
over  the  visible  stock,  it  follows  naturally  that  but  few  ever  order 
salt  cod,  and,  owing  to  the  extra  labor  involved  in  bringing  the  cod 
from  the  back  room  or  cellar,  the  derks  rarely  ever  call  the  customer's 
attention  to  its  existence. 

If  the  retailer  fitted  up  a  small  refrigerated  show  oaee  with  glass 
sides  and  top,  somewhere  in  the  store  proper,  he  could  not  only  keep 
in  this  his  dried  cod,  especially  the  bricks,  tablets,  middles,  etc., 
which  could  be  tastefully  arranged  on  china  tarays,  but  could  also 
display  a  number  of  other  articles  which  require  to  be  kept  in  a 
cool  place  and  which  are  usually  sold  in  grocery  stores,  sudi  as 
smoked  fish,  pickled  fish,  etc 
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With  the  6sh  displayed  thus  prominently  before  the  customer,  his 
aitt^tion  is  at  once  attracted  to  it,  and  he  is  much  more  liable  to  pur- 
chase it  than  if  the  product  were  kept  out  of  si^t  and  only  produced 
when  a  customer  called  for  it. 

The  greater  part  of  the  bricks  and  tablets  are  now  wrapped  in 
white  parchment  paper  with  the  brand  and  a  little  lettering  printed 
on  it  in  a  neutral  tint.  A  few  of  the  moi^  progressive  dealers  wi^ap 
them  in  the  parchment  and  then  inclose  the  package  in  an  ornately 
lithographed  wrapper.  The  latter  makes  a  v«ry  attractive  appear* 
ance,  and  undoubtedly  aids  in  calling  the  attention  of  the  consumer 
to  the  product,  particularly  if  it  is  disiplayed  as  recommended  above, 
as  ifi  the  case  in  a  few  of  the  high-class  delicatessen  stores.  An  even 
better  method  would  be  to  pack  the'bricks  and  tablets  in  lithographed 
eaortons  made  to  hold  certain  aizea  On  one  side  recipes  for  cooking 
and  preparing  the  &$h  ^ould  be  printed ;  if  the  fish  is  improperly 
firepared  by  a  cook  unfamiliar  with  it,  those  who  partake  of  It  are 
iiot  apt  to  want  it  again. 

COMPARATIVE  ANALYSES  OF  PACIFIC  AND  ATLANTIC  COD. 

Much  has  been  said  and  written  as  to  the  alleged  superiority  of 
Atlantic  over  Pacific  cod.  While  there  are  a  number  of  analyses 
of  Atlantic  cod  extant,  the  same,  unfortunately,  is  not  k*ue  of  the 
Pacific  cod.  The  <mly  one  available  is  that  made  for  the  Robinson 
Fisheries  Co^  of  Anacortee,  Wash.,  and  the  subject  was  a  sample  of 
shredded  Pacific  cod.  Fortunately,  there  is  one  analysis  of  Atlantic 
shredded  cod  with  which  it  can  be  compared.    The  analyses  &)llow : 


CJOMPABISON   OF 

Pacific 

AND  Atuintic  Shredded  Codfish. 

Paeiflo 
cod.a 

AUantio 
ood.^ 

Wattf..,.* 

Pircent. 
43.90 
37.19 
35.00 

.73 
20.37 

.00 

.07 
U.37 

682 

Percent. 

46.52 

Fkotefai  foalc.  from  iiftiDe«ii) 

3a  85 

Protein  (fflJc.  from  differences)  ..                               _  .        .           

Fat ................... ............ 

.ss 

22.81 

FJbon^ioric  aidiTdirtde '. 1 1 

Sulpnuiie  anhydride ,, 

Piiel  value  per  pound .'. 

calories  (calc.).. 

578 

«  Am^vatsmadaby  SttUwell  A  Oladdtn^,  New  York,  N.  Y. 

»  Foods  and  Their  Adulteration,  hy  Dr.  Harvey  W.  Wiley,  p.  126.    Pbiladelpbia,  1907. 

BEDDENIKG  OF  COD. 

A  source  of  considerable  expense  and  annoyance  to  the  codfish 
packers  is  the  occasional  reddening  of  the  fish.  While  not  so  common 
on  the  Pacific  coast  as  on  the  Atlantic  and  European  coasts,  due  to 
the  much  lower  mean  temperature  during  the  warm  months  and  pos- 
sibly the  grade  of  salt  used,  yet  it  does  appear  at  times. 
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Codfish  and  some  other  salt-cured  fish  are  siibjeet*to  spoilage  whoa 
exposed  to  a  temperature  above  65""  F.  The  spoilage  is  manifeGted 
by  the  siirface  of  the  fish  turning  red  and  emitting  a  foul  odor.  This 
is  an  old  complaint  on  both  coasts  and  in  Europe,  and  has  be^i  in- 
creasingly expensive  on  the  Atlantic  coast,  as  the  expansion  of  the 
industry  has  necessitated  the  marketing  of  greater  and  greater 
quantities  of  fish  during  the  warm  months  of  the  year.  It  appears 
only  on  the  dry-salted  fi^,  as  feh  completely  submerged  in  pidde 
seems  to  be  immune  so  long  as  it  is  retained  there. 

The  first  sign  of  redness  appears  when  the  dried  fi^  are  st<»ed  on 
the  ground  floor  and  before  the  skinning  and  packing  are  done,  but 
frequently  it  may  not  appear  until  many  days  after  the  fidi  has  been 
packed  and  shipped. 

Keddening  is  essentially  a  surface  infection.  Except  as  it  follows 
fissures  in  the  muscles,  cuts,  ch:  breaks  where  the  air  has  free  access, 
it  does  not  appear  below  the  surface.  On  the  wh<de  fish,  the  favorite 
point  of  attack  is  near  the  backbcxie,  and  this  is  due  to  the  greater 
thickness  of  flesh,  which  insures  more  moisture  at  all  timea  It  is 
more  often  found  upon  the  outside  of  the  bricks  or  tablets. 

Sometimes  the  affected  fish  is  of  a  pale,  pink  color,  at  other  times 
a  bright  red.  Experiments  have  disclosed  that  the  pink  is  caused 
by  the  germs  being  in  a  thin  layer  on  very  moist  fish;  the  more  intense 
color  appears  when  the  fish  is  drier  and  the  germs  form  thicker 
spots  or  a  series  of  colcmies.  In  the  latter  stage  the  germs  have  a 
moister  and  more  oily  appearance,  although  botii  conditioiis  may 
app>ear  on  the  same  fish.  The  redness  may  occur  on  either  the  skin 
or  the  flesh,  or  both,  but  is  not  so  readily  seen  nor  developed  on  the 
skin.  So  far  as  known,  the  infection  occurs  <m  the  salted  fish  only, 
but  as  the  germs  have  been  found  in  water  used  to  wash  the  treA 
fish,  it  is  possible  they  would  develop  on  fresh  fish  ^ould  they  be 
kept  sufficiently  long  for  the  color  to  appear.  As  cod  are  not  mar- 
keted in  a  fre^  condition  on  the  Pacific  coast,  this  possibility  does 
not  concern  our  fishermen. 

Cold  checks  the  growth  of  the  organisms  causing  the  reddening, 
and  in  additicm  it  also  has  the  effect  of  bleaching  the  color  which  may 
be  present 

This  reddening  of  cod  has  been  studied  by  a  number  of  scientists.* 
As  yet  the  source  of  infection  causing  the  red  discoloration  has  not 

•  On  the  nmtnre  of  the  peculiar  reddodn^  of  nited  codflsh  dorlng  the  rammer  semsoii.  by 
W.  G.  Farlow.    United  States  Fish  Commiasloii  Report  Cor  1878.  p.  96^-974.    (1880.) 

Ve?etab1o  parasites  of  codflsta,  by  W.  Q.  Farlow.  BnUetin  United  SUtes  Fifth  Com- 
BteBion,  1888,  p.  1-4,  2  Off.     (1887.) 

Observations  on  the  red  flesh  of  the  oodllsh.  bj  A.  Lajet  BoUetlii  United  States  Flih 
Commission,  1887,  toL  7,  p.  90-M.     (1889.) 

Preparation  of  the  cod  and  other  salt  fish  for  the  market,  ladadlng  a  bacteriologleal  stody 
of  the  causes  of  reddening,  by  A.  W.  Bittinf.  United  States  Departmeat  of  Agrtcoltnw^ 
Bureau  of  Chemistry.  Bulletin  no.  13S.  63  p..  111.     <1911.) 

Edlngton :  Report  of  the  Fisheries  Board  of  Scotland,  1887. 

Jordan :  Massachusetts  Stats  Board  of  Health  Report.  1890.  toL  a. 
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been  fally  detdrmihed^  but  it  is  probable  that  the  normal  habitat 
of  the  organisms  is  in  the  salt  water  and  lowlands  along  the  coast, 
md,  iiefing  saprophytic,  they  will  grow  upon  the  «alt  fish  when 
brought  in  eonttdt  with  them.  This  seems  to  be  borne  out  by  the 
fact  that  the  organisms  can  grow  freely  upon  fish  or  wood  that  is 
salty  to  any  degr^,  and  even  upoa  the  surface  of  salt  crystala 
Salt  acts  as  a  preservative  by  preventing  the  growtli  of  most  orgui- 
isms,  which  would  cause  spoilage  in  foods,  but  it  has  no  such  effect 
in  this  case. 

The  finding  of  the  organisms  on  the  salt  in  the  hold  of  a  steamer 
and  on  the  salt  in  the  storehouses  is  evid^ice  that  it  must  have  been 
infected  where  it  was  produced.  The  salt  used  is  solar-sea  salt,  the 
salt  beds  are  on  low  grounds  and  marshes  near-by,  making  it  eaaily 
possible  for  infec^tion  to  occur  during  its  preparation* 

As  investigation  has  proven  that  winter-cured  fish — which  have 
been  packed  at  a  season  when  the  growth  of  the  organisms  has  been 
arrested  by  the  low  temperature — spoil  when  exposed  to  a  warm 
temperature,  it  shows  that  some  source  of  infecticm  must  be  acting 
continuously.  If  the  infection  were  due  wholly  to  the  salt,  then  the 
use  of  mined  salt  or  sterile  salt  would  suffice  to  prevent  spoilage. 
Experiments  made  with  the  refined  salts  showed  some  improvement 
over  the  use  of  the  solar  salt.  While  the  lower  temperature  of  this 
coast  in  summer  has  aided  very  much  in  reducing  the  amount  of 
reddened  cod,  part  of  the  improvement  is  ascribed  by  some  packers 
to  the  use  of  a  higher  grade  of  salt  than  used  on  the  Atlantic  coast. 
In  the  Provinces  some  mined  salt  is  used,  but  spoilage  occurs  there 
also.  As  the  spoilage  is  the  same  no  matter  in  what  form  or  where 
the  fish  may  be  shipped,  the  infection  must  take  place  during  the 
preparation  of  the  fish,  and  can  not,  therefore,  come  frcmi  external 
infection  of  the  finished  product. 

Should  local  conditions  be  such  that  the  infecting  organisms 
abound  naturally,  they  may  be  carried  into  the  boats,  the  butt  sheds, 
the  flake  yard,  the  storerooms,  and  preparation  rooms  by  the  wind, 
on  the  boots,  clothing,  or  hands  of  sailors  and  factory  employees,  and 
by  the  use  of  water  in  making  pickle  and  cleansing  the  buildings. 

A  Gloucester  (Mass.)  packer  claims  to  have  used  acetic  acid  suc- 
cessfully in  preventing  fish  from  reddening  and  also  in  removing  the 
objectionable  color  from  specimens  carrying  it  His  method  is  to 
apply  with  an  ordinary  nasal  atomizer  a  small  quantity  of  a  10  per 
cent  solution  of  glacial  acetic  acid  to  the  exterior  of  the  fish.  Experi^ 
ments  carried  out  by  Bitting «  indicated  that  the  amount  necessary 
for  inhibition  is  about  one-tenth  of  1  per  cent  Distilled  vinegar  has 
also  a  decided  inhibiting  action  on  the  growth  of  the  organisms,  but 

•  United  States  Bureau  of  Chemistry  BuUetln  no.  188,  ^  84. 
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MM  an  objectionable  odor  results  it  is  not  possible  to  employ  this 
medinm. 

Aocording  to  Bitting,*  ^tbe  further  the  bacteri<dogieal  work  on 
the  cause  of  the  reddening  of  salt  fidi  is  carried  the  stronger  the 
eridenoe  beeomes  that  it  is  doe  to  factoty  infection,  to  the  nse  of 
contaminated  water,  and  to  the  methods  of  handling.  The  outside 
influences,  particularly  the  germs  found  in  the  lowlands  and  in  the 
vkinity  of  the  factory,  bare  probably  been  grealty  overestimated. 
The  amount  of  infection  due  to  the  use  of  solar  salt  has  not  been 
definitdy  determined,  as.  in  the  experiments  intended  for  that  pur- 
pose the  amount  due  to  factory  infection  was  not  wholly  eliminated. 
What  at  the  beginning  appeared  to  be  primarily  a  problem  of  how  to 
aToid  spoilage  in  an  infected  product  by  preventing  the  growth  of 
the  organisms  present  now  appears  to  consist  rather  in  the  usual 
difficulty  of  preventing  infection.*' 

As  a  result  of  his  investigations,  Mr.  Bitting  makes  the  f <^owing 
recommendations  for  the  prevention  of  factory  infection : 

1.  The  fish  should  be  handled  from  the  vessel  to  the  scales  without  being 
thrown  upon  the  deck  or  dock  where  they  may  become  infected  from  the  boards 
(NT  be  stepped  upon  by  the  workmen.  All  of  ttie  docks  are  infected  with  tiie  red 
ocganisms,  and  fish  coming  in  contact  with  them  become  inoculated. 

2.  The  floors,  scales,  dressing  tables,  wash  tanks,  wheelbarrows,  and  every- 
thing with  which  the  fish  come  in  contact  in  making  them  ready  for  the  butts 
i^ould  be  frequently  washed  with  water  under  considerable  pressure.  A  rela- 
ttwelj  small  stream  of  water  under  strong  pressure  is  far  more  effectual  in 
cleaning  than  a  larger  stream  of  water  at  low  pressure. 

3.  The  fish  should  be  washed  by  spruyB  of  water  or  by  a  machine.  The 
sprays  should  have  sufficient  force  to  do  the  work  well.  The  present  method 
of  pitching  the  fish  into  a  tank  or  dory  and  then  out  again  is  not  sufficient  for 
cleaning,  and,  furthermore,  It  tends  to  disseminate  any  organisms  which  may 
be  pvesent 

4.  The  water  used  upon  the  fish  or  upon  anything  with  which  the  fish  come  in 
contact  should  be  of  undoubted  purity.  The  use  of  harbor  water  for  any  pur- 
pose can  not  be  Justified,  as  it  is  filled  with  the  germs  which  come  from  empty- 
ing the  butts  and  washing  fish  and  docks.  It  is  also  apt  to  be  polluted  with 
aewage  from  the  city,  as  was  fbund  to  be  the  case  in  the  investigation  here 
reixirtBd. 

5.  The  butts  should  be  thoroughly  deaned  inside  and  out  and  steamed  for  20 
minutes  or  sinrayed  with  a  solution  of  sulphurous  acid. 

6.  Before  fish  are  taken  out  of  the  butts  water  should  be  turned  in  to  cause 
ttk^  brine  to  overflow  and  wash  away  any  reddening  which  may  have  occurred 
on  the  top. 

7.  The  fisAi  should  be  passed  through  a  spray  of  water  to  remove  the  adher- 
ent salt,  as  this  adds  weight  i^id  doe^  n#t  increaae  the  time  of  keeping. 

8.  Racks  used  in  wat^-horsing  should  be  steamed  or  sprayed,  and  the  work 
be  done  lu  the  light  and  in  one  place  in  the  factory  rather  than  at  any  point 
in  the  shed  where  the  butt  may  happen  to  be. 

0.  The  dr3ing  should  be  carried  as  far  as  possible  and  still  permit  proper 
skinning.    A  second  drying,  or  Nova  Scotia  style  of  cure,  should  be  encouraged. 

•  United  States  Bareaa  of  Chemistry  Balletin  no.  188,  p.  61. 
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FIG.  1.— COD  GILL  NETS  ON  DRYING  REEL, 
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)0«  ThfB  tondilflK  in  tbA  storaNMwi  sbMild  permit  a  drcolatloii  of  air  asd 
not  cause  dead  air  tsj^cea,  Tlie  kencli  racks  should  be  steamed  or  sprayed  after 
each  period  of  use. 

11»  The  walls,  posts,  and  floors  should  be  sprayed  often,  once  a  week  during 
the  cool  season  and  twice  a  week  during  the  summer. 

12.  Treading  the  flidi  in  drums  should  l>e  proiiibited.  Workingmen  coming  in 
fron  the  street  in  their  dlvtj  shoes  obviously  should  not  to  allowed  to  tread 
the  fish  in  the  packing  operation.  A  mechanical  appliance  would  accomplish 
the  same  purpose  In  a  cleanly  manner. 

13.  The  boxes  used  in  carrying  the  ish  tfem  the  storeroom  to  the  skinning 
loft  and  from  the  tables  to  the  cutters  and  packers  should  be  washed  each  day. 

14.  The  skinning  or  cutting  tables  should  not  have  shaves  or  boxes  beneath 
to  catdi  bits  of  skin  or  fish.  They  should  be  well  washed  each  evening.  The 
rtmple  brushing  with  a  hand  broom  is  not  sufficient  The  floor  should  be 
deaned  often. 

15.  All  r^use  should  be  removed  from  the  room  promptly.  Bits  of  fish  in 
barrels  and  boxes  act  only  as  incubators  to  perpetuate  the  infection. 

16.  The  finished  product  should  be  held  in  a  reasonably  cool  place  in  summer, 
and  when  shipped  it  should  be  handled  under  proper  temperature  conditions  as 
are  other  meat  products. 

17.  All  new  construction  or  remodeling  should  make  ample  provision  for 
light    Biany  of  the  present  structures  are  too  dark. 

18.  All  rubbish,  as  barrels,  hoops,  staves,  waste,  etc,  should  be  removed  from 
the  flake  yards  and  docks. 

19.  Concentrated  sulphurous  acid  should  be  used  as  a  disinfectant  wken 
bteam  is  not  available  One  part  of  the  acid  to  50  parts  of  water  is  effectual 
where  much  reddening  has  occurred,  and  1  part  to  200  parts  of  water  will  be 
effective  In  preventing  growth  if  used  often.* 

BBOWK  MQIA. 

Brown  mold,  which  forms  brown,  frecklelike  spots  on  partly 
dried  fish,  occurs  but  rarely  on  this  coast  It  occurs  usually  on  old 
Ssky  but  may  be  found  on  comparatively  fresh  fish  also.  The  fimguB 
affects  both  sides  of  the  fish,  even  covering  the  fins  and  tail.  When  it 
18  found  cm  c<»nparatively  fresh  fish,  they  are  scrubbed  with  a  bru^ 
in  rmming  water,  after  which  they  are  powdered.  But  little  atten- 
tion is  paid  to  this  fungus  by  the  packers. 

o  THE  INDUSTRY  IN  191S. 

PEBSONS  BMPIiOYED. 

The  following  table  diows  the  persons  employed  in  the  various 
brtnches  of  the  industry  and  their  nationality.  California  leads 
Washington  in  the  total  number  of  persons  employed  by  a  slight  mar- 
gin. The  latter  State  leads,  however,  in  the  number  of  fishermexi  em- 
ployed. The  whites  vastly  outnumber  the  other  employees,  only  15 
Indians  and  16  Japanese  being  employed  out  of  a  totnl  number  of 

•  United  states  Bvureaii  «f  Gbemietry  Bulletin  ne.  188^  p.  ei-6S< 
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919.    Most  of  the  Japanese  are  employed  as  co(^,  while  the  Indians 
act  as  fishermen  exclusively. 

Pkbsons  Employed  in  the  Och>  FisHERisd  or  the  Pacific  Coast  in  1915. 


How  engaged. 

Alaska. 

Wash- 
ington. 

Call- 
fomia. 

TML 

In  vanel  flsherin:  Whites 

47 
17 

368 

186 

33 

870 

IB  tnmflpQrting:  Whiiee :....: : 

30 

In  shore  and  boat  flahflries: 

Whites 

143 
16 

148 

Tndfam ........ 

If 

Total 

150 

Iff 

* 

*  *     *' 

In  shore  work: 

Whites 

33 
8 

50 
8 

96 

I7t 

Japanme 

If 

Total „ 

30 

67 

96 

lit 

Total: 

Whites * 

330 
16 

8 

837 

373 

887 

TrvYf^n«  , .  

18 

8 

If 

Onmd  total ^ 

363 

336 

373 

028 

INVESTMENT. 

Twenty-one  vessels  were  engaged  in  fishing  and  9  in  transportmg, 
while  11  launches,  each  under  5  net  tons,  and  533  boats  were  employed 
in  all  branches  of  the  fisheries.  Hand  lines  were  used  exclusively  in 
the  fishery.  California  leads  in  the  total  investment  in  the  fishery, 
followed  by  Alaska  and  Washington  in  the  order  named.  The  hi^ 
value  of  the  investment  in  Alaska  is  due  to  the  number  of  shore 
stations  located  there. 

Vessels,  Boats,  Appabatus,  Shobb  Pbopebtt,  and  Cash  Capital  Employed  m 
THE  Cod  Fisheries  of  the  Pacific  Coast  in  1915. 


Alaska. 

Washington. 

California. 

TotaL 

Deaignatioo. 

Num- 
ber. 

Vahia. 

Num- 
ber. 

Value. 

Num. 
her. 

Value. 

Num. 
ber. 

Value. 

6 
155 

847,500 

8 
3,084 

875,000 
"^33,*88i' 

7 
3,175 

4* 

738 

805,000 

*38,'844' 
70,500 

31 
4,414 

f 

787 

is" 

583 

8317,600 

Tonnage 

Outfit.".  "^ 

3,431 
11,000 

64,148 
8ff,400 

Vessels  transDortlng 

5 
50 

Tonnage 

Outfit." 

5,660 
35,000 
8,640 

IM 

433 

114,600 
55,610 

17,000 
4,000 
5,340 

608 

20,  W 

1,5M 
43ft 

Lanndies  under  5  tons 

14 
333 

1 
146 

Boats 

165 

6,138 
T07 

Apparatus: 

Vessel     fisheries-Hand 
Itnf. 

Shore     fisheries — Hand 

Shore  and  aooessory  property. 

33,000 
53,830 



06,000 
43,585 

?S'SS 

*^ 

Total..... 

371,767 

301,686 

350,877 

833,380 
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pBODiTcrre. 

The  total  number  of  cod  landed  in  1916  amounted  to  3,801,686,  the 
second  largest  number  ever  landed  in  one  year  on  the  Pacific  coast, 
with  a  round  weight  of  38,015,860  pounds.  The  cured  weight  of  these 
fidi  amounted  to  15,199,314  pounds,  which  had  a  value  of  $501,568  as 
delivered  at  the  home  ports.  As  the  companies  prepare  and  market 
their  own  fish  in  a  dried,  boneless,  pickled,  etc.,  ccmditicm,  the  ultimate 
returns  received  by  the  companies  will  be  much  larger  than  is  shown 
in  this  table. 

The  vessel  fisheries  produced  10,934,284  pounds  of  cured  products, 
valued  at  $360,322,  while  the  shore  fisheries  produced  4,265,030 
poimds,  valued  at  $141,246. 

Washington  leads  in  the  total  quantity  produced  and  the  value  of 
same,  followed  by  California  and  Alaska  in  the  order  named.  Nearly 
all  of  the  shore  stations  operated  in  Alaska  are  owned  by  Cali- 
fornians. 

Pboducts  of  the  Cod  Fisheriss  of  the  PAcnrio  Coast  m  1915. 


Cod,  dry-salted. 

Codtoofoes. 

Codofl. 

FIsberks. 

Number. 

Roond 
weight. 

weight. 

Value. 

Weight 

Value. 

Weight 

Value. 

TB89EL. 

Alaska 

105,500 
1,374,671 
1,253,600 

Poundt, 

1.055,000 

13,745,710 

12,535,000 

PoundM. 

422,000 
5,498,284 
5,014,000 

$13,926 
180,934 
165,462 

POVfltfl. 

PoMmit. 

Washington 

30,000 
7,400 

370 

OaHffHTil^ 

Total 

2,733,571 

27,335,710 

10,034,284 

360,322 

37,400 

2,460 

8RQBK. 

Alaska 

•  1,068,015 

10,680,150 

4,265,030 

141,246 

18,000 

900 

825 

888 

Total: 

Alaska 

1,170,000 
1,374,571 
1,253,600 

11,700,000 
13,745,710 
12,536^000 

4,680,000 
5,498,284 
5,014,000 

154,440 
180,934 
165,462 

18,000 

900 
170 

825 

88 

Washington 

C^UomUk 

Grand  total 

3,801,586 

38,015,860 

15,190,314 

501,668 

66,400 

3,860 

»826 

88 

•  Includes  3,515  stockfish,  with  a  round  weight  of  35,150  pounds  and  a  prepared  wel^t  oT  7,080  pounds, 
flOued  at  $732. 
i  Represents  110  gallons. 

THE  FISHINO  FLEET  IN  1915. 

The  following  table  shows  a  list  of  the  vessels  engaged  in  the  cod- 
fishery  during  1915,  together  with  the  names  and  home  ports  of  the 
owners,  the  net  tonnage  of  the  vessels,  and  the  number  of  fishermen, 
members  of  the  dress  gang,  and  others  employed  aboard  the  vessels, 
also  the  number  of  dories  used  in  fishing: 
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■ 
Rig. 

Owmr. 

Homaport. 

Mat 

ton- 
aaca. 

Craw. 

V9- 

ClM. 

Namo. 

men. 

Dnm 

others. 

Hoaparol 

PfraU...... 

OM.t. 

Oas.  s. 
Gas.  8. 
Gas.s. 
Oas.s. 
Oas.s. 

Sch. 
Sch. 

8ch. 
Sch. 
Sch. 

Sch. 
8eh. 

Alaska  CodDsh  Co... 

Union  Fish  Co 

And.  OrosToid 

Knute  Ivnutson..... 

Roe&Pollett 

.....do  .......•••«••• 

llatheeon  Fisheries 
Co. 

do 

BohhMW  FMierte 
Co. 

do. 

Northern  Codfish  Co. 
Pacific  Coast  Cod- 
fish Co. 
do 

....  .QO.  •••••».••«••  . 

Ui«a 

n 

30 
38 
13 
36 
19 

........ 

3 
3 

3 

3 
3 

Pirate  Cove... 
Sand  Pofatt. . . 
N.  W.  Uarbor. 
Nome 

LvttlB. 

Highland  Queen. 
SflverWaTO 

do 

Anacortes 

do 

do 

do 

Seattle 

do 

:::::2S:::;:::: 

Total 

165 

30 

11 

33 

WA8HINOTON. 

AtalM    .      ..... 

337 

363 

330 

4iS 

138 
336 

m 

338 

33 

33 
31 

31 
10 
30 

13 

30 

13 

11 
13 

14 
7 
13 

8 
If 

8 

8 
8 

S 
3 

8 

8 
3 

n 

Fanny  Dutard... 
Allr*.. 

S3 

Wawooa..^ 

Fortuna 

SB 
10 

John  A 

m 

Maid  of  Orleans.. 
Cha8.R.WilMm.. 

13 

38 

Total 

3,064 

160 

80 

30 

160 

Sdi. 
Sch. 
Sch. 
Sch. 
Sch. 

Union  Fidi  Co 

do 

SanFrandsoo. 
do 

Oalllee 

SMuoia 

338 
334 
338 
381 
370 
803 
347 

34 
34 

14 
31 
34 
34 
16 

14 
14 
10 
13 
14 
14 
10 

M 
8 
3 

8 

8 
8 
8 

S4 
34 

vSlk!:::::!:".; 

do 

Alaska  Codfish  Co... 

do 

do 

do 

do 

do 

do 

14 

Glendale 

CHyofPhpwte... 
liaweema 

31 

31 
Si 

Ottflliallerd.... 

Sch. 

Paettc  States  Trad- 
higCo. 

.....do........ 

16 

Total 

3,178 

146 

88 

SI 

MO 

QrandtotaL 

4,414 

388 

m 

60 

834 

.••••••• 

THE  TRANSFOSnNQ  FLBBT  IN  1015. 


The  following  list  diows  the  vessels  employed  in  the  tnmsporting 
of  fish  from  the  yarions  ^ore  stations  in  Alaska  and  the  carrjing 
of  supplies  to  or  between  those  stations,  together  with  the  owners 
and  home  ports  of  same,  also  the  net  tonnage  of  these  vessels  and  the 
number  of  persons  employed  on  them. 
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l^BANSPOBTING  VESSELS   EmFLOYSD  IN   THE  OODFIBHERIES  OF  THE  PACIFIC  GOAST 

IN  1915. 


Nama. 

Wg. 

Owntr. 

Home  port. 

Net 
ton- 
nage. 

Crew. 

UtalonFlag 

Gas.  8. 

Gas.s. 

Gas.  8. 

Gas.  8. 

Sch. 

Sch. 

8c.h. 

Union  Fish  Co , 

Pirate  Cove 

do 

Sand  Point 

Un^ 

7 

30 
12 
31 
14 
17 

9 

s 

Pirate  o 

do 

And.  Grosvold 

8 

iMnSL                         . 

I 

NtHipareil «»  ^ ». . 

Alaska  Codfish  Co 

s 

Marvia 

Union  Fish  Co 

Pirate  Cove 

Pavlof 

3 

V  olcano 

do 

2 

PittiSing 

A.  Komedal 

nnffa..„, 

2 

Total 

lao 

17 

Gas.  8. 
Sch. 
Sch. 
Gas.  8. 

Union  Fish  Co 

SanFraadsco... 

do 

do 

do 

CALIFORNIA. 

Hfj^^n  state               ...  ^  .. 

388 

266 

230 

9 

8 

Allen  A 

Alaska  Codfish  Co 

rftclfic  States  Trading  Co 

UtilonFishCo 

6 

Bertha  Dolbeer 

6 

Union 

a 

Total 

728 

22 

Grand  total ....>. 

l,fiG4 

6ft 

•  Fished  part  of  the  year.  h  Wrecked  early  in  year. 

ALASKA  SHORB  STATlOIfS  OPERATED  IN  1915. 

The  shore  stations  here  noted  were  all  operated  during  the  year 
1915.  In  addition  there  were  in  reserve  the  Ea^e  Harbor  station 
of  the  Union  Fish  Co.  and  the  Squaw  Harbor  station  of  Mr.  John  H. 
Nelson. 

Shobe  CoDFisHiifo  Stations  Ofebato)  in  Atabka  in  IdlCl 


Name. 

Island  on  whlnh 
located. 

Owner. 

Headqnarters. 

Unga •..••«..*.' 

tJnga  .••.....••... 

Alaska  Oodflsh  Co 

f^an  Franoino. 

Sqnaw  Harbor 

do 

do 

Do. 

KeUysRock 

do 

do 

Do. 

Company  Harbor 

Sannak    x 

do 

Do. 

MofletsCoye «.... 

do 

do 

Do. 

Dora  Harbor 

Unimak..    .. 

do 

Do. 

SgilftW  Hftrhpr ,^, .,„,,-, 

Unga 

John  H.  Nelson 

Unga,  Alaska. 

^^d  Scratch 

do 

R.H.Johnson     

AatmI  Plaint.  Al^k«. 

Northwest  Harbor * 

Hwendeen 

Popof 

Paclflo  Stetes  Tradtog  Co 

Union  Fish  Co 

»ouurwub,Awua. 

Pirate  Cove 

Do. 

Northwest  Harbor 

Hereadem 

do 

Do. 

Bfaibnm  Harbor ^-^-.-,^,^- 

Nagai 

do 

Do. 

UBI*    ... , -,,,-rT. .,,.-, T,-- 

Unga 

do 

Do. 

Pavlof  Harbor «... 

RAnpftV  

do 

Do. 

7olHifon  Harbor , 

do           

do 

Da 

Dora  Harbor 

Unimak 

do 

Do. 

Ukiga ...,, 

Unia « 

A.  Komedal 

TTnp,  fltoriw 
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SUMMARY  OF  CATCH. 

The  following  table  gives  a  complete  summary  of  all  the  codfish 
secured  in  the  vessel  and  shore  fisheries  from  the  inception  of  the 
industry  and  carried  to  the  home  ports  in  Washington  and  Cali- 
fornia. No  effort  has  been  made  to  mclude  the  cod  consumed  lo- 
cally in  Alaska,  which,  in  the  aggregate,  amounts  to  considerable, 
as  it  forms  the  principal  article  of  diet  along  a  considerable  stretch 
of  Alaska's  coast  line.  This  table  shows  that  64,052,993  fish  were 
secured  in  the  vessel  fishery  and  25,368,468  in  the  shore  fishery,  or  a 
grand  total  of  79,421,461  fish. 

SuMMABT  or  Ck>D  Oatch. 


Yew. 

Vessel 
fishery. 

Bhon 
fishery. 

Totol. 

Year. 

Vessel 
fishery. 

Shore 
fishery. 

ToteL 

1363    

Number. 

7,100 

-'  -«o 

0 

0 

0 

S 

0 
0 
0 
0 
0 
0 
0 

902,000 

1,301,000 

1,002,000 

907,000 

1,038,000 

1,485,000 

1,373,000 

988,000 

800,000 

827,000 

674,000 

327,000 

366,000 

Number, 

Number. 

7,100 

54,500 

225,000 

724,000 

943,400 

680,000 

1,032,000 

1,467,000 

926.000 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

1891  

Number. 

583,000 

775,000 

666,000 

698,000 

765,000 

837,000 

850,000 

342,000 

783,000 

817,000 

787,000 

1.229.000 

00 

84 

33 

18 

30 

00 

66 

00 

00 

00 

60 

02 

71 

Number. 
662,000 
700,000 
660,000 
306,000 
286,000 

Number. 
1,245,000 

1,326,000 
1,003,000 
1,051,000 

1864 

1892 

1865    

1893     

1866 

1894 

1867     

1805    

18C8 

1896 

1869    

1897        

511,000 

450,000 

722,000 

909,000 

727,000 

1,140,000 

985,000 

1.002,000 

1,282,000 

1,020,632 

1,518,951 

1,146,403 

910,361 

683,476 

992,000 

997,984 

804,097 

1,586,600 

1,068,016 

1870 

1898 

IRTl 

1899 

1872 

1900 

1873 

1901 

1874 

1902 

1875 

1903 

ia!76 

30,000 
101,000 
227.000 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

1904 

1877 

1905 

1878 

1906 

1907 

1879 

1880 

1908 

1881 

1909 

1882 

1910 

1883 

1911 

1884 

1913 

1885 

1913 

1886 

1914 

1887 

1916 

1888 

Total.... 

1889 

64,062,993 

25,368.468 

79,421,461 

1800 

SUMMARY  OF  VESSEL-FISHING  DATA. 

The  following  table  shows,  in  a  summarized  form,  the  available 
data  covering  the  vessel  fishery  for  cod  on  the  Pacific  coast  from  its 
inception  in  1863  to  1915,  inclusive.  In  this  table  is  shown,  by  years, 
the  number  of  vessels  from  the  different  States  fishing  on  the  various 
grounds,  and  the  catch  made  on  each  ground.  As  separate  data  of 
the  catches  of  the  small  vessels  operating  with  the  Alaska  shore 
stations  as  their  base  have  not  been  kept,  it  has  not  been  possible  to 
include  these  in  this  table,  and  they  are  merged  into  the  shore-station 
data.  The  total  catch  of  the  fleet  since  1863  amounts  to  54,052,993 
cod. 
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NtuBber  o(  YMsels  «ng9ced. 

Total 
DOtton- 

lll«0. 

NamberoffldieaQ^t 

Ymts. 

Okhotsk 
Ses. 

Bering 
Seiu 

North 
PMiflo. 

Total. 

Okhotsk 
Soa. 

Bering 
Sea. 

North 
Paoillo. 

Total. 

1863      .    . 

1 
1 
6 

1 

2 

7 

18 

20 

10 

21 

22 

18 

6 

10 

7 

6 

11 

11 

10 

12 

7 

7 

18 

14 

14 

10 

11 
11 

120 
""449* 

7,100 

60,000 

210,000 

688^000 

1864 

1 

i* 

8 

4,600 

1866  ...    . 

16,000 
180,000 

1066 

1867    . . 

1808 

7 

8 

1,602 

877,000 

208,000 

1809 

1870 

12 
6 
2 
6 

10 
8 
4 
6 
7 
6 
8 
6 
6 
7 
1 
2 
8 
2 

8* 

2 

4 
2 

;i;;; 

1,087,000 
532,000 
130,000 
862,000 

440.000 
894,000 
176,500 
21i;000 
309,000 
302,000 
481,000 
863,000 
261,000 

87,000 
148,000 
194,000 
121,000 

1871 

1872 

1878 

1874 

1876 

608 

""-« 
41 
41 
00 
87 
22 
87 
09 
68 
81 
28 
16 
32 
36 
00 
88 
18 
12 
98 
80 
74 
06 
40 
84 
89 
88 
28 
87 
00 
89 
16 
74 
M 
1,664 
1664 
1,783 
2,176 

1870     .... 

3 
6 

4 
6 
6 
6 
6 
7 
11 
4 
4 
2 
2 
2 
2 
1 
1 
2 
1 
2 
1 

2 

6 
8 
8 
2 
1 
2 

833,000 
426,000 
061,000 
843,000 
916,000 
764,000 
712,000 
963,000 
1,007,000 
488; 000 
428,000 
331,000 
811,000 
827,000 
817,000 
171,000 
126,000 
341000 
169,000 
248,000 
125,000 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

'"i«2;666* 

881000 
886,000 
206,000 
289,000 
186,000 
284,000 

1885 

1886 

1887 

1888 

1880 

199,000 
133,000 
811,000 
69,000 

1890 

1 
6 
4 
8 
4 
4 
6 
6 
8 
6 
6 
6 
9 
7 
6 
7 
8 
4 
4 
4 
8 
8 
4 
4 
6 
0 

1 

i" 

i" 

1 
1 
1 

387,000 
487,000 
216,000 
420,000 
405,000 
493,000 
654,000 
292,000 
680,000 
623,000 
702,000 
933,000 
867,300 
770,000 
700,133 
786,000 
470,000 
490,000 
620,000 
880,000 
489,000 
626,000 
687,000 
781202 
1,184,800 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1808 

1899 

1990        

1901 

10O2 

228,000 

S:!SS 

271,800 
80,000 

SS::...':.. 

1 
1 
4 
6 

4 
8 
1 

1904 

1906 

69,200 

1900 

1907 

1908 

1909 

1910 

1911 

1912 

139,000 
180,000 
160,000 
119,000 

1913 

1914 

1916 

ToUl. 

M,786,900 

10,488,886 

6,712.700 

88,860,«H 

86497**— 17- 
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SxjMMAiT  or  Vessel  Fishiro,  1863  to  1915 — Continued. 

WASHINGTON  VESSELS. 


Number  of  vessels  engaged. 

Total 
net  tan- 
nage. 

Number  of  fish  eaught 

Twra. 

Okhotsk 
Sea. 

Bering 
Sea. 

North 
Paciflo. 

Total. 

Okhotsk 
Sea. 

Bering 
Sea. 

North 
Padik}. 

TotaL 

1891 

1 
2 
1 
1 
1 
2 
3 
1 
2 
2 
1 
3 
3 
6 
9 
5 
5 
7 
8 
6 
7 
5 
5 
8 
7 

i' 

3" 

i* 

1 
1 
1 

10 

142 

210 

142 

142 

142 

508 

361 

89 

288 

286 

142 

368 

490 

599 

1,610 

1,425 

974 

1,622 

1,622 

1,249 

1,484 

1,251 

1.804 

2,482 

2,084 

25,000 

163,000 

110,000 

109,000 

112,000 

219,000 

296,000 

50,000 

203,000 

194,000 

85.000 

0296,000 

ft  331. 500 

£484,324 

tf  996, 000 

734,618 

748.430 

1,006,000 

1,148,155 

911,500 

1,103,0» 

«550,000 

624,260 

/1, 143, 000 

1,220.571 

25,000 
163,000 
110. 000 
109,000 
112,000 
219,000 
296,000 

50,000 
203,000 
104,000 

85,000 
206.000 

1802 

1893 

1804 

1895 

1896 

1897 

1898 

1S99 

1900 

1901 

1902.„ 

1903 

96,000 

426.600 

484,324 

996,000 

1,014  618 

748,430 

1,118,000 

1,148,166 

911^500 

1,103,000 

684,000 

7«4.a80 

1,852,000 

1,374.671 

1904 

1905 

■""*286,'666" 

1906 

1907 

1906 

110,000 

1909 

1910 

1911 

1912 

134,000 
140,000 
209,000 
154,000 

1913 

1914 

1015 

Total. 

12,865,358 

1,122.000 

13,987,358 

o  Includes  catch  by  British  Columbia  schooner  Blakeley  (144  tons),  107,000  fish, 
ft  Includes  catch  by  British  Columbia  schooner  Blakeley  (144  toi»),  115,000  fish. 
e  Includes  catch  by  British  Cohimbla  schooner  Blakeley  (144  tons),  100.000  fish. 
*  Includes  catch  by  British  Columbia  schooner  Blakeley  (144  tons),  78,000  fish. 
« Includes  catch  by  schooner  Albert  Meyer  (398  tons),  British  Columbia,  260  fish. 
/  Includes  catch  by  schooner  Albert  Meyer  (398  tons),  British  Columbia,  100,000  fish. 
Note.— In  additton  6  Alaska  vessels,  with  total  net  tonn^ige  of  167,  caught  in  the  North  Pacific  lOSJKX) 
fish.    These  data  have  been  included  m  the  "  Recapitulation." 

RECAPITULATION. 


Years. 


1868. 
1864. 
1865. 
1866.. 
1867. 
1868.. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1876.. 
1876. 
1877.. 
1878.. 
1879. 
1880.. 
1881.. 
1882.. 
1883.. 
1884.. 
1885.. 
1886.. 
1887.. 
1888.. 


1890.. 


Vessels. 


Total 
number. 


Total 

net 

tonnage 


Total 
number 

offish 
caught. 


Yean. 


130 


449 


1,602 


606 


1,868 
1,441 
1,441 
2,260 
2,837 
3,222 
2,287 
1,939 
1,668 
1,391 
623 
716 


7,100 

54,500 

225,000 

724.000 

943,400 

580.000 

1,032.000 

1,467.000 

926,000 

305,500 

663,000 

369,000 

362,000 

814,000 

779,000 

902,000 

1,301,000 

1,002,000 

907,000 

1,038,000 

1,486,000 

1,373,000 

988,000 

800,000 

827,000 

674,000 

327,000 

366,000 


1891. 
1892.. 
1893.. 
1894. 
1805. 
1896. 
1897. 
1898. 
1899. 
1900.. 
1901. 
1902. 
1903.. 
1904.. 
1905.. 
1906.. 
1907.. 
1908.. 
1909.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1915.. 


Total... 


Vessels. 


Total 
number. 


Total 

net 

tonnage. 


1,374 
1,646 
1,602 
1,635 
1,660 
2,020 
1,764 
860 
1,460 
1,691 
1,682 
2,402 
2,389 
2,538 
4,538 
4,662 
3,374 
3,881 
3,038 
2,323 
2,477 
2,806 
3,168 
4,266 
4,420 


Total 
number 

offish 
caught. 


688,000 

776,000 

666,000 

098.000 

765,000 

837,000 

850.000 

842,000 

788,000 

817,000 

787,000 

1,230,000 

1,463,800 

1,546.534 

2,833,138 

3,493,618 

1,490,330 

3,028,000 

1,748,156 

1,301,600 

1,643,000 

2,388,303 
3,638,071 


68,947,99^ 
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DBTAILBD  DATA  OF  THE  FISHING  FLEBT  FROM  1863  TO  1915. 

The  table  following  shows  in  detail  the  operations  of  the  cod- 
fishing  fleet  from  the  inception  of  the  industry  in  1863  to  1915,  inclu- 
sive. The  name,  rig,  and  net  tonnage  of  each  vessel,  the  dates  of 
her  departure  and  return,  on  what  ground  she  fished,  and  the  num- 
ber of  fish  taken  are  all  shown.<>  No  detailed  data  are  available  for 
1866  and  1869,  while  the  individual  vessel  data  for  1867  and  1868 
are  incomplete.  From  1863  to  1890,  both  inclusive,  the  data  relate 
to  California  exclusively.  Owing  to  the  variation  in  the  weight 
of  fish  from  the  various  grounds,  and  also  the  considerable  variation 
in  weight  of  fish  from  the  same  ground  in  different  years,  no  effort 
has  been  made  to  show  the  weight  of  the  catch,  while  the  data  on  the 
prices  realized  are  so  fragmentary  that  this  item  also  has  been 
omitted,  as  it  would  be  nothing  but  a  guess  at  best. 

Operations  of  the  Cod  Fleet  by  Teabs. 


Name  of  yessel. 

Rig. 

Net 
ton- 
nage. 

Date  of 
sailing. 

Date  of 
return. 

Fishing  grounds. 

Number 
offish 
taken. 

1863. 

CAUFORNU.k 

Ttmandra « 

Brig. 
Brig. 

120 

Okhotsk  Sea 

7,100 

* 

Okhotsk  Sea 

1864. 

Tixnandra 

120 

50,000 
4,500 

Alert    

Bering  Sea 

Total 

54,500 

Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Sch. 

_I 

Okhotsk  Sea 

1865. 
Einiitj 

63 

84 
76 
71 
91 
20 
45 

FlTinffpart 

do 

do 

do 

do 

H.'L.TluMtles ..,.. 

210,000 

Mary  f^teveland 

Tacccn 

do 

Porpoise 

Mar.  27 

July     7 

Shumagin  Islands  <<. . . 

15,000 

Total 

449 

225.000 

Sch. 
Sch. 
Sch. 

Shumagin  Islands. .... 

do 

do 

1867. 

64,000 
36  000 
36^000 

Porpoise    . 

8ai£  Louise 

Total 

136,000 

Sch. 
Sch. 
Sch. 

Shumagin  Islands 

do 

do, 

1868. 
Porpotoe  *... ....•••••.. 

68,000 
85J0OO 

liandrago 

SanbonT 

60,1m» 

Tnbd 

206,000 

a  For  the  data  oovenng  the  San  Francisco  fleet  from  1870  to  1914,  inclusire,  the  writer  is  indebted  to  the 
Union  Fish  Co.  (formerly  the  McCollam  Fishing  &  Trading  Co. ),  of  San  Fraoolseo,  which  placed  its  inval- 
oafole  records  at  his  disposal. 

ft  From  1863  to  1890,  indusive,  data  relate  to  California  exdostrely. 

«  Trading  voyage. 

4  First  fore  from  the  ShnmagiBiL 

•  Made  two  tripa. 
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Opicbations  or  thk  0>d  Fucbt  bt  Teabs — Oontinaed. 


NaiMof  vmnL 

Big. 

Net 

ton- 

Datoof 

Dateof 
n«uni. 

nahinggromida. 

Nnmb« 
offish 
Ukm. 

1870. 

(AtfiB.  SutlB 

Okholsk  Sea 

^.Z 

Constitution 

Bkn. 

257 

do '. 

Cfcrtb 

do 

99,000 
95,000 
85,000 

125,000 
125  000 
100,000 
91,000 
62,000 

40,000 
55,000 

20,000 
20,000 
0^000 
85^000 
^OOO 
32,000 
36,000 
65,000 
86,000 

T)oniingo 

Bark. 

::::  do!: ::::;:" ;;::: 

FlonoM.'! 1. 

do 

Gold  Hunter          .... 

Bark. 
Bark. 

....  do 

Lefal  Tender. 

do 

do 

FranctaHM^ 

do 

Witch  Queen 

do 

AkMkA            : 

Bark. 
Bark. 

do 

ShootineStar      

do 

Arhcnouft          

Shumaginlalaods..... 
do 

Ain^  Kliza 

Daisy    

do 

J.  H.  Roscoe 

Scb. 

79 

do 

do 

MftTT  Zenhvr 

Sch. 

do 

do 

Romp 

Sarab  Louise !.'!.!! 

Sch. 

do 

Ro^lMid 

do 

Wild  Oaselle 

Sch. 

114 

do 

Total 

1,467,000 

120,000 
135,000 
125,000 

1871. 
UhIqii ,. 

Okhotsk  Sea 

Legal  Tender 

Bark. 
Bark. 

do 

do 

do 

Gold  Hunter 

Clara  R.  Sutill 

06.000 

Domingo , 

Bark. 

do 

80  000 
15,000 
35,000 
92,000 

Daisy 

Shumagin  Tslfwdf 

do. 

Bhoothig  Star ,.,.,,. 

AlMkA 

Bark. 

do 

do 

S.  H.  Merrill 

85,000 
36,000 
%000 
42,000 

Flying  Mist 

do 

fl^^biwl , 

do 

Affiwd  Adftmn 

Sch. 
Sch. 

64 
79 

do 

do 

J,  H.  Roscoe 

44,000 

Total 

926.000 

1872. 

Gold  Hunter 

Bark. 

Ba^=^= 

Okhotsk  Sea 

130,000 

fioAtMpd 

do 

Leal  Tender l.]^^][V"V 

Bark. 

Sch. 
Sch. 

Shumagin  Islands 

do 

do 

.  25^000 

79 
114 

Wild  Oazelle 

01,000 
31,000 

inylnglfflrt  "./.W.WVM'V/' 

do 

Total 

305,000 

125,000 
76.000 

1878. 
GoldHQitter 

Bark. 

Apr.  13 
Apr.  28 
Apr.  19 
Apr.  10 
May  15 
Apr.  19 
Mar.  10 
Mar.    7 

JQ^   16 

Okhotsk  Sea 

Clara  R.  Sutill 



do 

Page 

Sch. 

Bark. 

Bark. 

Sch. 

Sch. 

125 

""i08* 
04 

Rnergy 

04,000 

Wild  Oaselle 

Shumagin  Islands 

do 

*> 

do 

80,000 
40,000 

30,000 
24;000 

Alfred  Adams 

Flying  Mist 

A1ft<fMi  AdaiPff 

Sch. 

04 

FwStSt?::;:.:::;:;:;::::::; 

do..... 

Total 

003,000 

28,000 
80,000 

1874. 
8ia  Diego 

Sch. 

Bark. 

Sch. 

Sch. 

Sch. 

Sch. 

Sch. 

30 

04" 

114 

Apr.  12 
Apr.  13 
Apr.  U 
Apr.  16 
Apr.  23 

July  22 
Aug.  23 
Sept.    6 
Aug.  16 
Aug.  20 
Oct.   18 
Oct.   U 

Shumagin  Islands 

do 

do 

do 

.....do... ...... •••.... 

do 

Joseim  Wooiey ! 

90,000 
60,000 

78,000 
22,000 
16,000 

Alfred  Adams. 

Wild  Oaselle 

SanDiego. 

^m 

125 

l^ital 

809,000 

^hhI 
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OnaATiONS  or  the  Cod  Fleet  bt  Yeabs — Oontlnned. 


NameefveMd. 

Bl«. 

Net 

ton- 
Mge. 

Date  Of 
sailing. 

Dateef 
return. 

Fishing  grounds. 

Numb« 
offish 
taken. 

1875. 
TTndaiinted 

Seh. 
Sch. 
8ch. 
Sch. 
Soh. 

68 
04 
106 
141 
125 

1^.  15 
1^.  29 

Apr.  16 
Apr.  18 

^umagin  Islands 

do 

do 

do 

46,000 

Alfred  Adama. 

Aug.  20 
Sept.   3 

56;  000 

Wild  OaxeUe 

93,000 

Dwhing  Wave    ...........i.^r- 

95,000 

Pa|M                               

72^000 

Total          .»  • 

506 

64 

82 

862,000 

1876» 

Alfrml  Adanw ...t 

Sch. 
Soh. 

7an.     9 
Mar.    9 
July  19 
1^.    9 
Apr.    1 
Aug.  15 

July    8 
July    6 

Shumaginlskoidt..... 
do 

62,000 

Alaska 

28,000 

Do 

do 

70,000 

SefaBA 

July    1 
Aug.  19 
...do.... 
Aug.  10 
Sept.  20 
Oct.  11 
...do.... 

do 

70,000 

Pace 

Sch. 
Bark. 
Sdi. 
Sdi. 

125 

36* 

114 

:::;t:::::::::::::::: 
:::::t.::::::::::::::: 

Okhotsk  Sea 

73,000 

EiierE7 

65  000 

SanDieso 

19,000 

Wild  Gfu»Ue 

Apr.  12 
Apr.    7 
Apr.  12 
June  20 

94  000 

Heflperian 

150,000 

JoaM>liiiie....« 

Brie. 
Elm. 

207 
257 

do 

do... 

130,000 

CoOfftHiitkm  '      

53,000 

Total 

814,000 

1877. 
FMe 

Sch. 
Bkn. 
Bkn. 

125 
2S7 
845 

Apr.  17 
Apr.  21 
Apr.  22 
Apr.  25 
Mar.  25 

Apr.    4 
June  20 

^:1 

Aug.  17 
Lost 

Okhotsk  Sea 

62,000 

Coiutltotlon 

do 

do 

138,000 

Fremont 

Brontes • 

' 

Alaska 

Sch. 
Sch. 
Bark. 
Sch. 

82 
70 

64* 

Sept.  11 
Aug.    4 
Aug.  80 
June  17 

^1 

Shumagin  Tfffapds  .... 

do 

do 

do 

16,000 

J.  H.  Roscoe 

61  000 

Energy 

70,000 

Alfred  Adams 

67,000 

Do 

do 

44,000 

WiW  Oacelle 

Sch. 
Sch. 

U4 
45 

do 

Okhotsk  Sea 

95,000 

Patoa, 

23,000 

Total 

779,000 

Sdi. 

SdL 

Sch. 

S<Ai. 

Sdi. 

Soh. 

Bark. 

Bkn. 

Bkn. 

Sch. 

May  18 

Apr.    9 
Apr.    8 
Mar.  29 

Sept.  26 
Aug.  80 
Aug.    7 
Aug.  24 

Bhnnmgtn  Islands 

do 

do 

:::::S;:::::::::::::::: 

1878. 
Qeneral  Mfller 

•8 

"•-'ios" 

62 
114 
800 
257 
845 
125 

23,000 

J.H.  Roeooe 

20,000 

MayQue«i 

75,000 

B5Sh:.!T...:.!:.::.:;;.;;;;;:; 

78,000 

Three  Sbters  * 

35,000 

Wild  Oaselle 

Apr.    6 
Apr.  16 
Apr.  11 
Apr.  20 
Apr.    9 

Aug.  80 
Oct.     2 
Sept.  12 
Sept.  29 
Sept  10 

do 

20,000 

Adelaide  Cooper 

Okhotsk  Sea 

216,000 

Oonstitiition 

do 

do 

140,000 

Ftemont 

260,000 

fS^:..;.;..:.;..:.:;;.;;;::;; 

do 

45,000 

Total. ..w 

902,000 

SdL 

Sch. 

SdL 

SdL 

Sdi. 

Sdi. 

SdL 

Bark. 

Bkn. 

Bkn. 

Sch. 

Brig. 

Mar.  15 
May    8 
Apr.    8 
Mar.  11 

Feb.  28 

Sept.  20 
Aug.    4 
June  21 
Sept.  10 
Sept.  21 
Sept  10 
Aug.    1 
Sept  28 
Oct.     1 
Sept  21 
Oct.     8 
Nov.    7 

Shumagin  Islands..... 

do 

do 

1870. 
Wnd  Qaielle 

114 
106 
68 
145 
lOS 
82 
79 
800 
845 
287 
125 
160 

85.000 

Sarah 

n,ooo 

63,000 
97,000 

Undaunted 

H.  L.  Tieman 

;:;::dS:::::;:;:::;;;:: 

do. 

Geneial  Miller 

80,000 

AliV(^  ,     

10,000 

J,  H.  Rosooe 

do 

Okhotsk  Sea 

52  000 

Adelaide  Cooper 

225,000 

Fremont ....'..., 

do 

do 

do. 

240,000 
206  000 

May'ii' 

Page 

40,000 

CHeocoe ••.••.•.•,••••.••. 

do 

133,000 

TAtAl 

1,847 

1,301,000 

•  Bailed  from  HoQfkoag^Chliia,  and  landed  carga  at  FortlandfOnf.;  the  only  cargo  of  cod  ever  landed 
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Ofbrations  or  the  Cod  Flbct  by  Ykabs — Ckmtiniied. 


Name  of 


Rig. 


Net 
ton- 


DAteor 


Deteof 
letiBii. 


Fiahinf  groaiida. 


NomlMr 
offldi 


1880. 


WOdGueUe. 

Arago 

Page 

Glenooe 

Fremont , 

Constitution.. 
8«nLuis 


Total. 


SdL 
SdL 
Sch. 
Brig. 
Bkn. 
Bkn. 
Bkn. 


U4 

176 
109 
160 
328 
276 
275 


1,441 


1881. 


WUdOazeUe. 

Page 

Arago 

Constitution.. 

CUeocoe , 

Fremont 

San  Luis 


Total. 


Sch. 
Sch.' 
Sch. 
Bkn. 
Brig. 
Bkn. 
Bkn. 


114 

109 
176 
276 
169 
328 
275 


1,441 


1889. 


Ariel 

Page 

General  Miller.. 
H.  L.  Tieman.. 
Dashing  Wave. 

Adrianna 

Isabel 

Tropic  Bird 

Arago 

San  Luis 

Glenooe 

Fremont 

Constitution... 


Total. 


1888. 


W.H.  Stevens. 
Dashtog  Wave. 
John  Hancock.. 
Francis  Alice... 

Bonanza 

Tropic  Bird 

Isabel 

Arago 

Hero 

San  Luis 

Constitution... 

Glencoe 

Fremont 

Una 


Total. 


1884. 


Dash^Wave 

JohnBancock 

Helen  W.Almy 

Hera 

Arago 

Isabel 

W.H.  Meyer.. ^ 

Tropic  Bird 

Jane  A.  Falkenburg. 

San  Luis 

Coostitutioo 

Fremont 

Olenooe 

Fnnolt  Alice 


Totia. 


Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Brig. 
Sch. 
Bkn. 
Brig. 
Bkn. 
Bkn. 


Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Brig. 
Sch. 
Sch. 
Sch. 
Bkn. 
Bkn. 
Brig. 
Bkn. 
Sch. 


Boh. 

Sch. 

Bark. 

Sch. 

Sch. 

Sch. 

Brig. 

Brig. 

Bkn. 

Bkn. 

Bkn. 

Bkn. 

Brig. 

Sch. 


94 
100 
106 
142 
141 

95 
175 
172 
176 
275 
169 
328 
276 


2,260 


139 
141 
167 
125 
128 
172 
175 
176 
369 
275 
276 
169 
328 
197 


2,837 


141 
167 
298 

369 
178 
175 
256 
172 
305 
275 
276 
328 
169 
125 


Apr.  8 

Maj  2 

May  8 

May  1 

May  6 

May  8 

May  17 


Aug.  23    Shumagin  Islands.. 

Sept.  20    Okhotsk  Sea 

Sept.   4  do 


Oct.  28 

Oct.  10 

Oct.  28 

Oct.  4 


Apr.  1 
Apr.  23 
Apr.  27 

..do 

Apr.  29 
Apr.  80 
llAy     6 


Aug.  28 
Sept  12 
Sept.  11 
Oct.  17 
Oct.  15 
Sept.  18 
0«t.   15 


Mar. 
Mar. 

..do. 
Apr. 
Apr. 
May 
Mdy 
Apr. 
Apr. 
Apr. 
May 
May 
May 


Aug.  18 
Aug.  24 
Lost... 
Ashore., 
Sept.  19 
July  6 
Sept.  1 
Sept.  25 
Sept.  28 
Oct.  9 
Oct.  17 
Sept.  28 
Oct.   18 


Apr.  21 
May  7 
Mar.  29 

...do 

Apr.  14 
Mar.  29 
Apr.  2 
Apr.  16 
Apr.  20 
Apr.  24 

...do 

Apr.  25 
Apr.  28 
Apr.  30 


July  27 
Sept.  21 
Aug.  22 

...do 

...do 

...do..... 
Sept.  19 
Oct.  5 
Oct.  19 
Oct.  15 
Oct.  6 
Oct.  27 
Sept.  19 
Oct.     3 


Mar.  22 
Mar.  23 
Apr.  2 
Apr.  9 
Apr.  11 
Apr.  13 
Apr.  18 

Apr.  26 

..do 

May  2 
May    ft 


Aug.  25 
July  27 
Sept.  6 
Oct.  3 
Oct.  7 
Oct.  4 
Oct.  0 
Oct.  0 
Oct.  8 
..do.... 
Oct.  6 
Oct.  1 
Oct.  27 
Oct.   25 


do... 

do. 
do. 
do. 


Shumagin  Islands.. 

do 

Okhotsk  Sea 

. . . .  .oo.  .....>•••••• 

do 


.do. 
.do. 


Shumagin  Istamdi.. 

do 

do 


...do.... 

...do.... 

.do. 


Bering  Sea... 

do 

Okhotsk  Sea. 

....do 

....do 

do 

....do 


Shumagin  Islands., 

do 

Bering  Sea 

...do 

...do 

...do 

...do 

Okhotsk  Sea 

...do 

...do 

...do 

...do 

...do 

...do 


Bering  Sea... 
do 

do. 


Okhotsk  Sea. 

.....do 

.....do 

do 

do 


....do 

....do 

....do 

....do 

....do 

....do 


cr.ooo 

126,000 
60,000 
120,000 
220,000 
165,000 
225,000 

1,002,000 


75,000 
08,000 
90,000 
186,000 
103,000 
201,000 
186,000 

907,000 


40,000 
31,000 


60,000 
54,000 
50,000 
82,000 
111,000 
185,000 
72,000 
204,000 
•140,000 

1,038,000 


77,000 
44,000 

75,000 
60,000 
52,000 
80,000 
105,000 
96,000 
188,000 
150,000 
150,000 
95,000 
186,000 
lis,  000 

1,485,000 


85,000 
96,000 

186,000 

135,000 
80^000 
90,000 
90,000 
82,000 

136)000 
90,000 

1^000 

UK  000 

1,878,000 


Digitized  by 


Google 


PACIFIC  COD  FISHEBIBS.  91 

Opb&ahoks  or  ths  Ood  Fleitt  bt  Ye^bs — Gontinued.  • 


Namtof 


Rl«. 


Net 

ton- 
nage. 


Date  of 
Bftiling 


Date  of 
return. 


Fishing  grounds* 


Number 
offish 


1885. 


Arago V- 

John  Hancock 

Isabel 

Helen  W.Almy 

Constitution 

Tropic  Bird 

Francis  Alice 

San  Luis 

Fremont 

Jime  A.  Falkenburg. 


Sch. 

Sch. 

Sch. 

Bark. 

Bkn. 

Brig. 

Sch. 

Bkn. 

Bkn- 

Bkn. 


176 
167 
176 
206 
276 
172 
125 
279 
32» 
295 


Mar.  27 

Apr.  1 

Apr.  18 

Apr.  22 

Apr.  25 

Apr.  28 

Apr.  30 

May  2 

Maj  8 


Total. 


1886. 


ftabel 

Francis  Alice 

John  Hancock 

HaJen  W.Almy 

Fremont 

Constitutian 

ft#n  Luis 

Jane  A.  Falkenburg . 


Sch; 

Sch. 

Sch. 

Bark. 

Bkn. 

Bkn. 

Bkn. 

Bkn. 


2,287 


175 
125 
167 


276 
275 
205 


Total. 


1,039 


1887. 


John  Hancock 

ftabel 

DashbigWave 

Arago 

Constitution 

Fremont 

Jane  A.  Falkenburg . 


Sch. 
Sch. 
Sch. 
Sch. 
Bkn. 
Bkn, 
Bkn. 


167 
176 
141 
176 
276 
328 
205 


Total. 


1888. 


Dashing  Wave 

Arago 

Constitutian 

Fremont 

Jane  A.  Falkenburg . 
laabel 


Sch. 
Sch. 
Bkn. 
Bkn. 
Bkn. 
Sch. 


141 

176 
276 
328 
205 
175 


Total. 


1,391 


1889. 

Fremont , 

Jane  A.  Falkenburg.. 


Bkn. 

Sch. 


328 
296 


Total.. 


1890. 

Vanderbilt 

Jane  A.  Falkenburg.. 
Framont 


Sch. 
Sch. 
Bkn. 


92 
295 


Total.. 


716 


1891. 

CALirOBNU. 


Francis  Alice 

Dashing  Wave 

Arago 

Jane  A  Falkenburg,. 

Framont 

John  Hancock 


Sch. 
Sch. 
Sch. 
Scb. 
Bkn. 
Sch. 


125 
141 
176 
206 
328 
167 


Sept.  11 
Aug.  2 
Aug.  27 
Sept.  6 
Oct.  9 
Sept*  18 
Aug.  10 
Oct.  16 
Oct.  8 
Sept.  26 


Shumagin  Islands. . 

do 

do. 


Bering  8ea... 
Okhotsk  Sea. 
Bering  Sea. . . 


.do. 


Okhotsk  Sea. 

....do 

....do 


Apr.  1 

Apr.  3 

Apr.  13 

..do 

Apr.  23 

llay  4 

May  9 

May  21 


Aug.  11 
July  16 
Aug.  6 
Sept.  16 
Oct.  4 
Oct.  1 
Oct.  7 
Oct.     6 


Islands.. 


Shu 

Beringl 

Shumiagin  Islands.. 

Bering  Sea 

Okhotsk  Sea 


.do. 


...do 

...do 


Mar.  20 

Mar.  26 

Apr.  6 

Apr.  24 

Apr.  12 

May  4 

May  20 


July  12 
Aug.  25 
Aug.  29 
Sept.  4 
Aug.  12 
Sept.  19 
Oct.     6 


Shumagin  Islands. . 

do , 

do 

do 

Bering  Sea 

Okhotsk  Sea 

do 


Mar.  16 

Apr.  12 

Apr.  25 

May  1 

May  10 


July  21 
Sept.  2 
Aug.  20 
Sept.  19 
Sept.  23 
(«) 


Shumarin  Islands.. 

BerEgS^ 

.do. 


Okhotsk  Sea 

do 

Shumagin  Islands. . 


May    6 

May  23 


Sept.  25 


Okhotsk  Sea... 
do 


Apr.  13 
May  - 
May  17 


Aug.  4 
Oct.  3 
Oct.     6 


Bering  Sea... 
Okhotsk  Sea. 
....do 


Jan.  11 
Mar.  16 
Apr.  16 
Apr.  25 
May  6 
June  10 


July  7 
Apr.  16<» 
Aug.  28 
Sept.  1 
Sept.  23 
Sept.   0 


Bering  Sea., 


Bering  Sea... 

do 

Okhotsk  S6a. 
Bering  Sea... 


TotaL.. 


1,232- 


60,000 
64  000 
85,000 
182,600 
120,000 
70,000 
86,000 
118^600 
135^000 
120,000 


088,000 


02,000 
60,000 
41,000 
170,000 

m,ooo 

84,000 
102,000 
101,000 


800,000 


76,000 
80,000 
70,000 
76,000 
185,000 
180,000 
161,000 


827,000 


60,000 
103,000 
101,000 
176,000 
136,000 


674,000 


170,0 
167,0 


327,000 

48,000 
140,000 
177,000 


865,000 


70,0 


87,000 
160,000 
171,000 

70,000 


668,000 


Digitized  by 


Google 


92  PAOIFIO  COD  VIBHBBIB8. 

QPDATIOH0  or  TBM  OoD  Flbdt  ST  Tbabs— CkNittiived. 


NaiMof^WML 

Big. 

Net 

ton- 

Dnteof 
•iltaf. 

Dnteof 
returiL 

takn. 

1891. 

WAOnNOTOH. 

JJmf  Ootbf ^..... 

1898. 

ClAUrOBMU. 
Aflft 

Boh. 

Boh. 
SdL 
Sch. 
Soil. 
Boh. 

143 

176 

30ft 
328 
167 
360 

Apr.  10 
Apr.  27 

liey  10 

Sept.  22 
Aug.  31 
OST  11 

B«liig8e8 

36.666 

Bering  Sea 

00,000 
162,000 
173,000 

JwaiA,  TaSkmharg 

do. 

do 

7ohn  Hftoooflir....  •. 

....wdo 

OkhotakSea 

70,000 
135,000 

Hti». 

Total 

1.83ft 
143 

612,000 
108.000 

wASBmotcnr. 

SdL 
Sch. 

ICer.  17 
lUr.    6 

Auf.  30 
Aug.  30 

iffiieM^ 

56,000 

Tntel 

210 

163,000 

SdL 
Sch. 
SdL 
SdL 
SdL 
SdL 

Feb.    3 
Feb.  24 
Apr.  11 
Apr.  20 
Apr.  22 
Apr.  20 

lUr.    7« 

1898. 

OAUrOBMIA. 

167 
Uft 

176 
30B 
860 
S28 

Fnnds  Alice 

AlMO 

Auf .  — 
Sept.  0 
Sept.  26 
Sept  10 

SSSSgli            ."' 

00,600 

AuM  A.  rUkenbarf 

do 

125,000 

}5'SS 
175,000 

H«B.....!!;™_::::::::::::: 

OkhotikSea  .    •    . 

Fraumi.^ 

do 

TottL 

1,400 

s 

143 

M6,000 

110,000 

WAflmNOfOV. 

LintoOOD^ 

8dL 

SdL 
Bkn. 

SdL 

SdL 
SdL 

Bering  Sea 

SJ:S 

...do 

Apr.  10 
Apr.  12 

Sept.  6 
Aii8;a6 
Aof.  27 
Sept.  10 
Sept.  16 

Bering  Sea 

1894. 

dAUrOBMU. 

AftfO 

176 
328 
206 
360 
228 

00,600 
180,000 
105,000 

Fremcmt 

do 

Jane  A.  Falkenburs 

do 

Okhotsk  Sea 

Shumagin  Isfaoids  and 
Bering  Sea. 

Horn .7»:.;;;:;i;;::;; 

160,000 
46,000 

Uiantu 

Total... 

1,806 
143 

326 

176 
225 
205 
860 
125 

560,000 
100,600 

160,000 
60,000 
88,000 
107,000 
150,000 
51,000. 

WAflHINOTOir. 

8dL 

Bkn. 

Sch. 
Rch. 
SdL 
SdL 
Boh. 

Bering  Bea 

1898. 

CAUrOEMIA. 

Fr«mflnt...,.....x.w.wa  ^  ^ 

Apr.  U 
Apr.  17 
Apr.  21 
Apr.  22 
Apr.  25 

July  18 
July  30 
Aug.  11 
July  10 
Sept.  17 

Bering  Sea 

An«o 

OkboukSea 

Uranuff.. a...** 

Bering  Sm       .  . 

jftif^f  A.  FalkMibnrf. ........,, ^ 

do '. [ 

OkhotakSea    

H«a 7 ^^; 

Frandi  Alice 

Bering  Sea 

Totia 

1,618 

653,000 



8dL 

Bering  Sea ^.... 

WAflHINOTOir. 

LMtOriby 

142 

Apr.  16    Auc    6 

112,600 

•LQ6I. 


Digitized  by 


Google 


PACIFIC  COD  FI8HEBIE8*  98 

OlC&ATIONS  or  THE  OOD  FLEET  BT  TeABS — OODtllllied. 


NameofTiML 

Big. 

Not 

ton- 
nage. 

Dateof 
aaiUng. 

Dataof 
return. 

Flibfaiggroaiida. 

Number 
offiab 
takon. 

1896. 

CAUPOBNU. 

Uftmis. 

SciL 

Sell. 
Sob. 
Bkn. 
Scb. 
Sell. 

338 
110 
206 
328 
178 
380 

Apr.    7 
Apr.  11 
Apr.  15 

...do 

Apr.  38 

Jnly  38 
Sept.   3 
Aug.    3 
Aug.    5 
July  20 
Sept.  0 

BarJngSea 

81,000 
50,000 
115,000 
167,000 
80  000 
136,000 

lANInte 

do 

I^w*  A ,  Falkenlourg 

do 

do 

do 

Fremont. ^...^x  ^  T  ............ 

Aittgo 

Hen 

OkbotskSea 

Total 

1,512 

818,000 

Sob. 
Baik. 

BectagSea 

do 

WASHINOTOH. 

l«iniflroll>y 

142 
368 

100,000 
110,000 

F^"»*  F.  AarriinAn  ^...« 

Apr.    8 

Sept.  13 

TotaL 

506 

210,000 

SciL 
Bkn. 
Scb. 
Scb. 
Bob. 

Mar.  80 

Apr.    4 
Apr.  38 

Inly  15 
Sept.   8 
Sept.   0 
Sept.  13 
Aug.  21 

Bering  Sea 

do 

1897. 

CAUrOBMU. 

Ango 

178 
328 
286 
380 
288 

00.000 

ffSint::::;:. :::;:;;;;::::;;:; 

18/,000 
134,000 
133  000 
40,000 

Ame  A.  Falkenburg....... 

H«B r... ........ .. 

do..... ........... 

Utanos 

do 

Total 

1,308 

143 
144 
75 

554,000 

114,000 
100,000 
55; 000 

WASHINOTON. 

Linie  Colby 

Sob. 

IS- 

Bering  Sea 

BWkeley.. .........  .x.I.I.Ix... 

do. 

BinS!!:::::::::::;;;;:;:::;:::: 

do 

Total 

381 

328 
227 
338 

360,000 

152,000 
06  000 
46,000 

1898. 

CAUPomifu. 
Fremont .., 

Bkn. 
Sdi. 
Bob. 

Apr.    5 
'kay'T 

^'1 

Sept.  22 

BarJngSea 

Uianus.V.l"!I!IIIIIIIIIIIIIII" 

... • .QO*.... ...•.•*..... 

.....QO.  ...... ••....■... 

Total 

780 
88 

337 
328 
178 
226 
218 

202,000 
50,000 

U7,000 
157,000 

WASHINQTON. 

LteieS.  Sorrenson 

Sob. 

S<^ 
Bkn. 
Si*. 
Scb. 
Scb. 

Bering  Sea 

1899. 

CAUFOXNIA. 

Afi*»a. 

ICar.  30 
Apr.    1 
Apr.    3 
Apr.    5 
Apr.  10 

Aug.  18 
Sept.  17 
Sept.  13 
Aug.  25 
Oct.     1 

Bering  Sea 

rtemont 

Ara^o 

do 

do 

do 

80,000 
83,000 
148,000 

Uranus 

Onrina 

Total 

1,174 

580,000 

Sob. 
Bgn. 

Bering  Sea 

WASHINQTON. 

LiBle  Colby 

142 
144 

08,000 
110,000 

Blukeley-.r 

do.... ', 

Total..- 

288 

203,000 

•0ai9»  waa  taken  to  San  Fianolioo  and  sold  tbefi^ 


Digitized  by 


Google 


94  PACIFIC  GOD  FISHERIES. 

Operations  of  the  Ood  Fleet  bt  Yeabs — Oontinned. 


NameofvMNL 


RIf. 


Net 

ton- 


DfttooT 


Date  of 
retcun. 


Ftahing  cronnda. 


Numbv 
or  flab 


1900. 

CAUPORNIA. 


Stanley 

Fremont , 

Abbie  If.  DeerW- 


Arago... 
Unnos.. 


Sch. 
Bkn. 
Soh. 
Sch. 
Sch. 
Sch. 


2S3 
328 
M 
227 
176 
225 


Apr.     S 

..do 

Ai>r.  10 
Apr.  9 
Apr.  13 
liar.  38 


Sept.  1 
Aug.  30 
July  1 
Aug.  24 
Sept.  18 
Sept.  13 


Bering  Sea. 

....do , 

do 

..do 

..do 

..do 


Total 

WASHmOTON. 


1,306 


Ltaie  Colby. 
Bkkeley 


Soh. 
Bgn. 


142 
144 


Bering  Sea. 
....do 


Total 

1901. 

CAUFORMU. 


Uranns 

Ffemont 

HarrietO 

Stanley 

Ctty  of  Papeete. 
Ango 


Sch. 
Bkn. 
Brig. 
Sch. 
Bkn. 
Soh. 


225 
328 
188 
253 
370 
176 


Mar.  37 
Apr.  3 
Apr.  S 
Apr.  U 
Apr.  13 
Apr.  16 


July  7 
Aug.  18 
Sept.  7 
Sept.  27 
Sept.  7 
Sept.  11 


Bering  Sea 
..do... 
..do... 
..do... 
..do... 
..do... 


Total 

WASHINOTOH. 

Ltole  Colby 

1903. 

CALirOBNU. 


1,510 


Stanley 

Fremont 

Uranns 

Aiago 

HarrietO 

City  of  Paneete. 
Mary  and  Ida... 

J.  O.  Wall 

Anna  a 


Sch. 


Sch. 
Bkn. 
Sch. 
Sch. 
Brig. 
Bkn. 
Sch. 
Sch. 
Sch. 


142 


Bering  Sea.. 


828 
225 
176 
188 
370 
174 
93 
227 


Mar.  23 
Apr.    1 

..do 

Apr.  4 
..do.... 
Apr.  11 

..do 

June  15 


Aug.  25 
Aug.  18 
Aug.  15 
Sept.  38 
Aug.  36 
Aug.  20 
Aug.  21 
Sept.    8 


Bering  Sea 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 


Total 

WASHINQTOir. 


3,034 


Litsle  Colby.. 
Carrier  Dove. 


Sch. 
Sch. 


143 

82 


Bering  £ 
....do., 


Total 

BBRI8H  COLUMBIA. 

Blakeley 

1908. 

CAUTOBNIA. 


234 


Mary  and  Ida.... 

Arago 

Fremont 

Uranus 

Ctty  of  Papeete.. 

HarrietO 

EmmaClaudlna. 
Stanley 


Bgn. 


Sch. 
Sch. 
Bkn. 
Sch. 
Bkn. 
Brig. 
Sch. 
Sch. 


144 


Bering  Sea., 


174 
176 
328 
225 
370 
188 
185 
253 


Mar.  30 
Mar.  33 
Mar.  38 
Apr.    1 

..do 

Apr.  3 
Apr.  0 
Apr.  31 


Aug.  33 
July  39 
Sept.  3 
Aug.  21 
Aug.  12 

Sept.  18 


Bering  Sea, 
...do.. 
...do.. 
...do.. 
...do., 
do. 


•do.... 
Okhotsk  Sea 


154,000 
160,000 
45,000 
06,000 
80,000 
89,000 

62S,000 


100,000 
04,000 

104,000 


in,  000 

51,000 
105,000 
Ul,000 

75,000 

702.000 


86,000 


160.000 
188.000 
51.000 
72,000 
135,000 
217.000 
102.000 
7,000 


Total.. 


1,800 


«3,000 


104.000 
85.000 

180,000 


107,000 


105,000 
75,000 
179,000 
76.300 
300,000 
112.000 
120,000 
170.000 

1,037,300 


•  Lost  in  Bering  Saa. 


Digitized  by 


Google 


PACIFIC  GOD  FISHBBIB8.  05 

OnxATiONs  or  the  God  Fleet  bt  Yeabs — Oontinaed. 


NameofvMNL 


Biff. 


Net 
ton- 


Date  of 
sailing. 


Dateof 


Fiahinff  ffroundfl. 


Number 
offlah 


1908. 

WASHINGTON. 


Liuie  Colby... 
Carrier  Dove... 
Nellie  Colman.. 


Sdi. 
Sch. 
Sell. 


Total. 


143 

82 
123 

S46 


Bering  Sea.... 
North  Paciflo« 
Bering  Sea.... 


BBITOH  OOLUMBU. 


Blakeley. 


1904. 


Arago 

Uranus.... 
Harriet  a. 
Stanley... 
Fremont. 


City  of  Papeete.. 
"   '  iNebon... 


Sch. 
Sch. 
Brig. 
Soh. 
Bkn. 
Bkn. 
Soh. 


144 


m 

225 
188 
263 
328 
370 
890 


Mar. 

..do. 
...do. 
Apr. 
Apr. 


Sept.  16 


July  IS 
Sept.  12 
Sept.  1 
Sent.  10 


Bering  Seo.. 


Bhuma^n  ] 
Bering  ^ea 
do. 


do..... 
Oct.  U 


....do. 

....do 

....do 

Okhotsk  Sea. 


Total. 


WA8HINQTON. 


Listie  Colby.... 

Alice 

Ida  May 

Nellie  Colman.. 
Carrier  Dove... 


Sdi. 

IS: 

Soh. 
Sch. 


142 
220 


122 
82 


Bering  Sea., 
do , 


July  27 
...*do..... 


...do.. 
...do., 
...do.. 


Total... 


BBRDH  OOLtrifBIA. 


Blakelay. 


1905. 


GAUrORNU. 


Zampa 

Glen 

John  F.Miller.. 

HarrietO 

Stanley 

Fremont . 


John  D.  Sprecddesw. 

S.N,  Castle 

W.  H.  Dimond 

City  of  Papeete. 

PearL , 


Bgn. 


Sch. 
Sch. 
S<^. 
S<^. 
Sch. 
Bkn. 
Bkn. 
B« 


Bkn. 
Sch. 


600 


144 


822 
121 
170 
188 
2S8 
828 
268 
464 
876 
870 
88 


Sept.— 


BffingSea.. 


Mar. 

Apr. 

^: 

Mar. 
Mar. 
May 
Apr. 
...do.. 
..do.. 


Sept. 
Aug. 
Aug. 
S^t. 
Sept. 
Sept. 
Sept. 

"X: 

Oct. 


Bering  Sea.. 
do 


....do 

....do 

....do 

....do 

Okhotsk  Sea. 

....do 

....do 

....do 

Bering  Sea. . . 


Total. 


WA8BINOTON. 


Harold  Blekum. 

Ida  May 

Nellie  Colman... 

Carrier  Dove 

Joseph  Russ 

Alice 

Fanny  Dutard.. 

Liuie  Colby 

Faloon 


Sch. 
S<^. 
Sdi. 
Sch. 
Sch. 
Soh. 
Sch. 
Sch. 
Sch. 


2,028 


186 
88 
122 
82 
286 
220 
282 
142 
105 


Mar.  18 

Apr.  20 

Apr.  18 

Apr.  1 

Apr.  8 

Apr.  1 

Apr.  16 

Apr.  10 

May  0 


Aug.  33 

July    6 

Aug.  12 

do. 


Bering  Sea. . 
.do 


Aug.  31 
Aug.  21 
Sept.  4 
Aug.  15 
Sept.   1 


.do., 
.do., 
.do., 
.do.. 


.do., 
.do., 
.do.. 


Total. 


1,466 


BBTnSH  OOLUMBU. 


Blakelay. 


Bkn. 


144 


Apr.  16 


Sept.  20 


Bering  Sea.. 


84,600 
05,000 
132,000 


811,600 


115,000 


60,300 
60,000 
140,000 
165,000 
108,000 
212,000 
228,000 


1,062,200 


08,000 
128,824 
14,000 
07,000 
47,000 


884,324 


100,000 


126,188 
65,000 
75,000 
110,000 
186,000 
100,000 
133,000 
210,000 
150,000 
143,000 


1,886,188 


128,000 
10,000 
60,000 
40,000 
164,000 
173.000 
106,000 
103,000 
60,000 


018,000 


78,000 


a  Virtually  the  same  ground  as  the  Shumagin  Islanda. 


»Lort. 
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NaoM  of  TMseL 


Blc 


Net 
ton- 


Ditaof 


Dfttoof 


FWitaic  cronnda. 


Numlw 
offldi 


1M6. 

CAUfOKMU. 


W.  H.  Dtmond 

Ztmpft 

CHy  or  l*apeete 

Fremont 

Stanley 

HarrletO , 

John  D.  Spraoktos.. 

S.N.ciSie 

QUtk. 


DoraBh 


OttilUe  Fiord . 
Bhmm.. 


Beh. 
Boh. 
Bkn. 
Bkn. 
Sch. 
Brl«. 
Sch. 
Bkn. 
Sch. 
Sch. 
Sch. 


saz 

370 
328 
3S8 
188 
363 
464 

m 

«7 
316 


Total.. 


WASHmOTOV. 


carrier  Dove... 
Fanny  Dutard.. 
LIssli  Colby.... 
MaldofOrteani. 
Harold  Blekom. 

Fortima 

Joaephr 


Boh. 
Boh. 
Soh. 
Sch. 
Sch. 
Sch. 
Boh. 
Sch. 


3,237 


143 
171 
186 
188 
236 
220 


TotaL. 


1.426 


1907. 


CAUrOBMU. 


city  of  Papeete 

8tMiley...!T7. 

Fremont 

John  D.  Sprecklee.. 

B.N.  Castle 

OttmiB  Fiord 

JohnF.HUtor 

DocmBluhm 


Bkn. 
Bch. 
Bkn. 
Bch. 
Bkn. 
Sch. 
Bch. 
Bch. 


870 
268 

328 


247 
170 
816 


TotaL. 


3,400 


WAaBDlOfoif. 


Fanny  Dntard... 

Carrier  Dove 

Harold  Blekum. 

Alloc 

JoaephRov. 


Bch. 
Boh. 
Boh. 
Sch. 
Bch. 


82 
186 
220 
286 


TotaL. 


974 


1908. 


W.  H.  Dfrnond.. 
City  of  Papeete.. 

Stanley 

Fienumt  ..••...« 
OttflUB  Fjord... 

DoraBlonm 

City  of  Papeete.. 


Bch. 
Bkn. 
Sch. 
Bkn. 
Sch. 
Bch. 


378 

370 


217 
316 
370 


Total.. 


WAonKOToir. 

Fanny  Dntard 

HarrietO 

MaidofOrleana 

Harold  Blekum 

Vega... 

For  tuna. ..,, 

Alice ;, 

Joaoph  Roai. 


Bch. 
Brie. 
Sch. 
Bch. 
Bch. 
Boh. 
Bch. 
Bch. 


2,280 


188 
171 
186 
233 
1J8 
230 
236 


TOUL.^. 


Apr. 
Apr. 

^: 

^: 

"Mmt, 


Oct.  8 
Oct.  10 

...do 

Sept.  0 
Sept.  2 
Sept.   4 

...do 

Sept.  24 
Sept.  4 
Bept.  9 
Sept.  U 


OkhotdcBea.. 
Bering  Sea... 

.....do 

Okhotsk  Sea. 
Bering  Sea... 
Okhotsk  Sea. 
Bering  Sea... 
Okho&kSea. 
Bering  Sea... 
do.. 


OkhotakSea. 


Apr.  8 

Apr.  10 

Apr.  14 

Anr.  24 

Mar.  10 

Apr.  18 

liar.  20 

Mar.  27 


Bept.  10 
Ang.  80 
Ang.  23 
Sept.  10 
Ang.  14 
Ang.  4 
Ang.  19 
Ang.  17 


North  Paeille. 
BerkigSea.... 
do.. 


North  Paoifie. 

....do 

Bering  Sea.... 

.•..do •••• 

....do 


Apr.  10 
Mar.  22 
Apr.  24 
Apr.  10 
Apr.  18 
Mar.  28 
Apr.  7 
Apr.  14 


Sept.  20 
Aug.  31 
84^.29 
3uh  22 
July  14 
Sept.  14 
Aug.  28 
8^20 


Bering  Sea... 
OkhoOkSea. 
do 


....do 

....do 

Bering  Sea., 

do , 

....do , 


Apr.  28 
Mar.  20 
Mar.  19 


Bent.  16 


Aug.  22 
Bepi.  2 
Aug.  22 


Bering  Sea., 
.do , 


.do., 
.do., 
.do.. 


Apr.  9 
Mar.  21 
Mar.  13 

Mar.  21 
1^.  28 
Apr.  18 
Mar.  n 


Cot.  18 
Aug.  24 
SM>t.  16 

8^t!"4 
Oct.  16 
Aug.  24 


Bering  Bea 
Okho&k 


.do.. 


Sea.. 


.do 

Bering  Sea. 
....do.;.... 
....do 


Apr. 
Ai»r. 

^: 

Apr. 
..do. 


Sept. 


Ang. 
Aug. 
Aug. 


BerlDgBea. 
....do...... 

do.. 

do.. 

do.. 


North  Paoiflo... 

BtehigSea 

do 


168^600 
160,000 
181,680 
168,000 
146,000 
141,006 
80,000 
219,000 

86;ooo 

140,000 
88,666 

1,478^686 


120,666 
1U^666 
70,600 
197,007 
162;  6U 

1,614^618 


12(^000 

140,000 

108»000 

6^800 

18»000 
181^660 

60,000 
125,686 

741,860 


180,606 
08^800 
118,666 
16i;606 

m;fl80 

748^480 


188»606 
118,000 
16^000 
16^000 

moQo 


910,6 


160,000 
U6^000 
10^000 
170,000 
108,000 
11^606 
166,000 
164,000 

1,118^066 
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Name  of  v«s«L 


Rig. 


N«t 
ton- 
nage. 


Date  of 


Date  of 
return. 


Ffihing  froonds. 


Number 
offish 


1919. 

WA8BINOTON. 


lUid  of  Orleans. 
Fanny  Dutard... 

Alice 

Joseph  Ross...., 

Fortune 

John  A 


Sch. 
SdL 
8cfa. 
Sch. 
Sch. 
Sch. 


171 
368 
220 
2» 
188 
285 


Apr.  U 
Apr.  10 
Apr.  5 
Apr.  7 
Apr.  11 
Apr.  12 


Aog.  28 
Aug.  14 
Sept.  8 
•Apr.  21 
Sept.  17 
Sept.  18 


Bering  Set.. 
....do..... 
....do 


Bering  Sea.... 
North  Pacific. 


Tatal 

1918. 

CAUfOHNU. 


1,281 


Oalflee 

Veca 

Wflliam  H.  Dimond. 

City  of  Papeete 

OttmieFjSd 


Sch. 
Sch. 
Sch. 
Bkn. 
Sch. 


838 

288 
370 
870 
247 


ICar.  7 

Feb.  6 

Mar.  19 

Mar.  13 

Mar.  18 


Sept.  9 
Sept.  14 
Aug.  20 
Aug.  27 
Aug.  26 


Bering  Sea.... 
North  Pacifle. 
Bering  Sea.... 
.do 


.do.. 


Total 

WA8HINOTON. 


1,564 


Maid  of  Orleans.. 
Fanny  Dutard... 

Alice 

JohnA 

C9ia8.  R.  Wilson.. 


Sdi. 
Sch. 
Sch. 
Sch. 
Sch. 


171 
252 
220 
286 
328 


Apr.  18 
Apr.  11 
Mw.  27 
Apr.  5 
Apr.    2 


SM>t.  10 

Sept.  "2 
Sept.  16 
Sept.   2 


Bering  Sea 

do 

do 

North  Pacific. 
Bering  Sea.... 


Total 

UmSH  COLUMBIA.. 

Albert  Meyer 

1914. 

CALIPOBmA. 


1,208 


Sequoia 

Oatllee 

Vega 

City  of  Papeete. 

Qlendale 

OttUlie  Fjord... 


Sch. 


Sch. 
Sdi. 
Sch. 
Bkn. 
Sdi. 
Sch. 


324 
328 
233 
370 
281 
247 


Aug.  — 


Mar.  21 
Mar.  24 
Mar.  17 
Mar.  28 
..do.... 
Mar.  18 


Oct.  16 


Sept.  9 
Sept.  12 
Aug.  26 
Sept.  3 
Sept.  6 
Sept.   3 


Bering  Sea., 


Bering  Sea. 
.do.. 


North  Pacific. 

Bering  Sea 

do 

do 


Total 

WA8HINOTON. 


Fanny  Dutard... 

Fortima 

Alice 

Wawona 

JohnA 

Chas.  R.  Wilson., 
Maid  of  Orleans.. 


Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Sdi. 
Sch. 


1,783 


327 
252 
138 
230 
413 
235 
338 
171 


Apr.  6 

Apr.  5 

Anr.  2 

Mar.  26 

Apr.  1 

Apr.  7 

Apr.  2 

Apr.  7 


Sept.  11 
Sept.  16 
Sept.  8 
Sept.  15 
Sept.  11 
Sept.  13 
Sept.  7 
Sept.  13 


Bering  Sea. 
do 


do 

do 

....do 

do 

North  Pacific. 
Bering  Sea 


Total. 


BRTtBH  COLUMBIA. 

Albert  Meyer .•••••• 

1915. 

CALirORNIA. 

Sequoia 

Oi3aee 

Vega 

Maweema , 

City  of  Papeete 

Olendale 

OttflUe  Fjord 

Total 


Sdi. 


Sch. 
Sch. 
Sdi. 
Sch. 
Sch. 
Sch. 
Sdi. 


2,084 


398 


324 


370 
281 
247 


Mar.  S3 


Mar.  16 
Mar.  24 
Mar.  17 
Mar.  25 

Mar.  23 
Mar.  20 
Mar.  19 


Sept.    9 


Aug.  13 
Sept.  6 
Aug.  26 
Sept  7 
Aug.  19 
Aug.  13 
Aug.  97 


Bering  Sea.. 


Bering  Sea... 

....do 

North  Pacific. 
Bering  Sea.... 
do , 

,....€10. ....... 

....do 


2,175 


101,009 
189,000 
171,000 


89,000 
134,000 


146»000 
180,000 
160,000 
183,000 
99,000 

717,000 


106,000 
195,000 
137,000 
140,000 
187,000 

764,000 


158,000 
106,000 
160,000 
187,000 
156,202 
131,000 

931,208 


312,000 
172,000 

96,000 
171,000 
340,000 
100,000 
209,000 

52,000 

1,252,000 


100,000 


228,500 
195,000 
119,000 
235,000 
196,000 
161,000 
120^000 

1,263,500 


•Loft. 
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Name  of  veaseL 

Rig. 

Net 
ton- 
nage. 

Date  Of 
aaflfakg. 

Date  of 
return. 

Fishing  grounds. 

Number 
offish 
taken. 

1915. 

WASHINOTOlf. 

Asalea 

Sch. 
Sdh. 
Sdh. 
Rch. 
Sdh. 
Sdi. 
Sch. 
Sch. 

327 
262 
138 
220 
413 
235 
328 
171 

Apr.  12 
Apr.  10 
llw.  23 
Apr.  10 
Apr.  14 
Apr.  12 
Apr.  10 
Apr.    3 

Sept    6 
Sept.   4 
Aug.  22 
Sept.    6 
Aug.  21 
Sept.  30 

Bering  fl4!ft 

200,000 
188,000 
110,000 

Fanny  Dutard ,.... 

Fortuna 

do 

do 

do 

Alice 

167,248 
258,323 
154,000 
181,000 
110,000 

Wawona 

..do 

Jobn  A 

North  Pacific 

Chas.  R.  WlJson 

Bering  Sea 

Mflid  of  nrlMtnti   ,. 

do 

Total 

2,064 

1,374,571 

5,000 
12,500 

8,000 
80,000 

ALASKA. 
Highbuid  Qneen --,,,,,,,,, 

088.8. 

Gas.  8. 
Gas.  8. 
Gas.  8. 

12 

35 

19 

101 

(•) 

North  Pacific 

ChfJlwige r 

do 

Silver  wave 

do 

Miscellaneous  power  vessels 

do 

Total 

107 

105,500 

•  Wrecked  aboat  Apr.  20. 
SUMMARY  OF  THE  SHORS-STATION  DATA. 

The  following  table  shows,  in  a  condensed  form,  the  data  relating 
to  the  vessels  plying  to  and  from  the  Alaska  shore  stations  and  the  fish 
brought  from  tlienoe  to  the  home  stations.  These  transporting  ves- 
sels usually  make  several  trips  each  year,  and  in  some  instances  fish- 
ing vessels  are  utilized  for  this  purpose  when  not  engaged  in  fiishing. 
The  total  fish  transported  represent  the  catches  made  at  the  various 
shore  stations. 

SXTMMABT   OF   ShOBE-StATION    DATA. 
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PACIFIC  COD 
8iUMMAKrQr  Qamm^ftAXKm  Data— OontlnaeJ. 


Tmt. 

NalMr 

OflBMell 

Net 

toonag*. 

NomlNr 
oftrlpt. 

NmilMr 
ofcod 

Bia. 

NmilMr 
ofeod 
broasM 
toWMb- 
tegtoo. 

TMm 
fromihon 

1900 

U 

888 

907 
1,080 

631 
1,100 
1,384 
2,117 
i;i53 
2.281 
2.134 

724 
1,836 
1,040 
1,307 
1,465 

719 

9 
8 
U 
U 
10 
10 
15 
14 
12 

U 
7 

900,000 

727,000 

1,140,000 

916,000 

980,000 

1,274,000 

890,612 

» 1,116,951 

994,408 

807,361 

680,000 

900,000 

900,984 

•  657,847 

1,481.000 

1.114,400 

909,000 

1901 

727.000 

1903 

1,140,000 

1908 

1904 

43,000 
•  8,000 

402,000 
152,000 

•  13,000 
•2,875 

4  81,000 

•  36,950 

•  146,290 

•  104,600 

30,100 

1,5^000 

1905 

i;2B2;Q6b 

1906 

lion,  632 

1907 

1^M^961 

1908 

1,146,402 

1909 

tM^m 

1910 

mim 

1911 

%ooo 

1912 

907,984 

1913 

804'007 

1914 

1,586,000 

1915 4.... 

1,144,000 

Total 

24,205,178 

1,U1,775 

25,444,953 

•  SGhooncr  fkUie  Colmtn,  from  Seattle,  lost  wfth  30UTt8. 

»  Scboonv  GUn,  from  San  FrmnciKO,  lost  with  28,000  fish. 

«  dhlppad  on  regular  staamship  lines. 

4  Bignt  thousand  of  these  were  shipped  on  regular  steamers. 

«  Schooner  John  D.  SpreckUs,  of  San  Frandsoo,  lost  wHh  145,000  ood  aboard. 

DBTAILSD  OPERATIONS  OF  THE  TRANSPORTING  FLBBT  FROM  1876 

TO  1915. 

The  table  which  follows  shows  in  detail  the  ood  shipped  from  the 
shore  fishing  stations  in  Alaska,  from  1876,  when  the  first  staticm  was 
established,  to  1915,  both  inclusive.  The  name,  rig,  and  tonnage  of 
the  transporting  vessel  is  shown,  together  with  the  dates  of  depar- 
ture from  and  arrival  at  the  home  station,  also  the  number  of  cod 
brought.*^  From  1876  to  1908,  both  inclusive,  the  data  relate  exclu- 
sively to  California. 

Opebations  of  the  Tbanspobtino  Fleet  by  Yeabs. 


Name  of 


Rl«. 


Net 
ton- 
nage. 


Date  of 
saiUng. 


Date  of 
return. 


Numb« 
offlah 


1876. 

CALirOBlfU.* 


wild  Oaielle. 
WUdOaceUe. 


1877. 

1878. 


Alaska. 

Do 

Alfred  Adams. 

Do 

Do 

Ariel 


Seh. 
Sch. 
Soh. 


Sch. 
Soil.' 


114 
114 


04 


Oct.    18 
Sept.  34 


Mar.  18 

June  24 
Apr.  4 
Jalv  0 
Sept.  10 


Not.  18 


June  16 
Sept.  15 
June  22 
Aug.  20 
Nov.  0 
June  26 


Total. 


10,000 


101,000 


22,000 
12,000 
61,000 
46,000 
61,000 
46,000 


227,000 


«  For  the  data  relating  to  the  fleet  of  transporters  owned  and  operated  frooi  Saa  FrsneiBoo  the  writer  li 
taidebted  to  the  Terr  eomplete  and  eoonrate  records  kept  by  the  unloii  Fish  Co.  (formerly  the  IfcCoOaa 
Fishing  A  Tredinf  Co.),  oif  San  Frandsoo. 

1 1870  to  ]908,hitfi»iva,  the  data  relata  to  California  eisliMiTOly. 
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101 


Itaatof 


Blf. 


N0t 


DOtof 


DmteoT 


NnmlMr 
of  flrii 


1879. 


AMwlAdAmi. 

Do 

Do 

Do 


May  IS 
July  U 


Apr.  21 
Aof .  36 


Totikl. 


1880. 


AMwlAdAmi. 

Do 

Do 

WUdOMdlo.. 


Sflh. 


106 


Mu.  16 
Mar  17 
July  t 
Biliu 


Jvm  36 
Aug.  16 
Oet  38 


Total. 


1881. 


Alfrtd  AdftBll.. 

Do 

Do 


Sob. 


mu.  31 

JmM    7 
Jtdy  36 


Mrjt  81 

July  18 
8«pt.  18 


Total. 


1888. 


Wild  OmoIIo. 

Do 

Do 


106 


Mte.  18 

JmM    3 
Aug.  13 


May  16 

Johr  38 
Oct.    3 


TMal. 


1888. 


Wild  QaMllo. 

Do 

Do 

Ctar 


8n. 


106 


Sflh. 


187 


Mu.  30 

Jane  31 
Aug.  15 
Oet.     8 


Jimt  14 
Aw.    8 

Not.  10 


Total. 


1884. 


Cm.. 


Do. 
Do. 


187 


Mtf .  38 

Jnnt  35 
8tpt.  16 


JmM  U 
Aug.  U 
Not.   5 


Total., 


Cm 

Do 

Do 

Dadiing  WaTo.. 


187 


141 


May    8 

July  10 
Apr.    1 


Apr.  30 
Jvm  80 
8tpt.  10 
Jvm  U 


1886. 


Afifo 

Dauliig  WaTt. 
cSr.... 

Do 

Do 


Sflh. 
Sflh. 
Sflh. 


176 
141 
187 


Jan.  7 
Ubt.  14 

Apr.  1-4 
JmM  18 
Aug.  38 


Stpt.  18 
1^  60 
May  34 
Aug.  10 
oS.   10 


TMal. 


1887. 


Do. 
Do. 


187 


Apr.  i 
JmM  U 
Aug.  96 


May  SO 

Aug.    7 
Oot.  U 


TttiL. 


86497**— 17 32 


•  lMtAag.18^ 


S:S 


46,000 
40,000 


106»000 


49,000 
53,000 
45,000 
68,000 


901,000 


59,000 
61,000 
61,000 


154,000 


60,000 
•  88,000 
60,000 


85,000 
90,000 


60,000 


985,000 


103,000 
97,000 
50,000 


310,000 


60,000 
130,000 
96,000 

100,000 


886^000 


60,000 
58,000 

99,000 
101,000 
66,000 


888,000 


196,060 
99,000 
75,000 
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NaOM  of  V«B6l. 


1888. 


Csw. 


Do 

EUsaScmerV. 
Total.. 


1889. 


Cmt 

Do 

Do 

Dashing  Wave.. 

D^ 

Arago 

Hera 


Total. 


1890. 


Ciar 

Do 

Do ;. 

Do 

Dashing  Wave.. 

Do 

Do 

Jcim  Hancock. . 
Arago 


Total. 


1891. 


Jdm  Hancock. 
C«ar , 

Do 

Do 

Do 

Blakeley 

Arago 


Total. 


1892. 


Ciarina. 

Do 

Do 

John  F.Miller.. 


Total. 


1893. 


Caarina. 

Do 

Do 

Elka  Miller.. 

Total.. 


1894. 


Csarina.. 
Do.. 


Total. 


1895. 


Cearina.. 
Do.. 


Total.. 


Big. 


8cb. 


Sch. 


8ch. 


Sch. 


Sch. 
Sch. 


Sch. 


Sch. 


Sch. 
Sch. 


Sch. 

Sch. 


S^: 


Sch. 


Sch. 


Sch. 


Sch. 


Sch. 


Sch. 


Net 
ton- 
nage. 


117 


148 


187 


141 


176 
360 


1S7 


141 


167 
176 


167 
137 


144 

176 


318 


170 


218 


148 


318 


218 


Date  of 
sailing. 


Mar.  13 
June  3 
Aug.  26 
Aug.  30 


Feo.  11 
May     2 

July  10 
Mar.  21 
July  12 
Apr.    5 


Feb.  10 
Apr.  19 
June  29 
Sept.  13 
Mar.  12 
June  15 


Mar.  16 
Mar.  22 


Jan.  7 
Feb.  12 
May     5 

July  15 
Sept.  13 
May  30 
Sept.  10 


Jan.   30 
May  14 

Aug.  18 
Ayr.  30 


Feb.  3 
May  18 
Aug.  19 
May  14 


Apr.    5 
Aug.    4 


Mar.    7 
Aug.    4 


Date  of 
rotom. 


May  14 

Aug.  8 
Oct.  31 
Oct.   25 


Apr.  6 
June  25 
Sept.  1 
June  28 
Oct.  8 
Aug.  21 


Apr.  7 
June  17 
Aug.  SO 
Nov.  13 
May  36 
July  26 
Oct.  32 
Aug.  19 
Aug.  12 


May  31 
Apr.  21 
July  8 
Sept.  1 
Nov.  13 
Aug.  21 
Nov.    8 


Apr.  17 
July  11 
Oct.  31 
June  28 


Apr.  28 
July  18 
Oct.   27 


June  28 
Oct.    10 


May  18 

Oct.   18 


Number 

offish 

brought. 


131,000 
115,000 
55,000 

n,ooo 


372,000 


133,000 
127,000 
66,000 
05,000 


65,000 
4,000 


480,000 


115,000 
U7,000 
103,000 
45,000 
80,000 
80,000 
70,000 
45,000 
118,000 


773,000 


85,000 
110.000 
122,000 
130.000 
75,000 
90,000 
50,000 


662,000 


210.000 
34D,000 
100,000 
150,000 


700,000 


340,000 
215.000 
75,000 
130,000 


660,000 


190,000 
115,000 


305,000 


125,000 
160,000 


286,000 
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NaiDQoX 


Rl«. 


Net 
ton- 


Date  Af 


Date  of 


Number 

offish 

brou^^tt. 


FtuioiB  Alloe. 


BlitalCUIer 

Ocarina. 

Uary  and  Ida... 

Winchester 

GMTina. 

liary  and  Ida.., 


Total., 


Gnrina.. 
W* 


Ciarlna.. 

Afago 

Fianois  Alice... 
Mary  and  Ida... 
FrandB  Alice... 
WJndKSter 


Total. 


Winchester 

Arago f,.... 

Francis  Alipe... 

Do 

Winchester 

Csarhia. 

John  F.  Miller.. 
Winchester. . . . . 
Mary  and  Ida.. 

Francis  Alice'..! 


Total. 


Anna •..* 

Ciartna 

Mary  and  Ida. 


Cnrh 
Winchester. 
Do. 


1896. 


1897. 


Boh. 


Soh. 
Soh. 
Bdi. 
Sch. 
Bdi. 
Soh. 


las 


148 
218 
174 
113 
318 
174 


Aug.  38 


Jan.  4 
Sept.  13(» 
May  7 
May  36 
June  33 
Feb.    4 


Feb.  17 
Apr.  26 
Sept.  9 
Sept.  3 
Sept.  8 
Apr.  37 


1898. 


Sch. 
Soh. 


318 
113 


Sch. 
Sch. 
Sch. 
Soh. 
Soh. 
Sch. 


318 
176 
125 
174 
135 
113 


Sept.  30^ 
Sept.  2(K 
Mar.  34 
Apr.     7 
Oct.     3* 


Aug.  — 
Sept.  29 
Jime  36 


Mar.  7 
Mar.  10 

June  17 
Sept.  7 
Apr.  10 
June  11 
Sept.  37 
Deo.  16 
Oot.  31 


1899. 


Sch. 
Sch. 
Sch. 


113 
176 
136 


Sch. 
Sch. 
Sch. 
Sch. 
Sch. 


113 
218 
170 
113 
174 


Sch. 


125 


Jan. 

Dec. 
Mar. 
Mar. 
Sept. 
May 
June 
Oct. 


Ocl 


^. 


3 

2i 
79d 
U 
17 
28<< 

6 

4 

30(1 
25 
21 


Mar.  0 
Jan.  30 
Feb.  36 
June  6 
May  19 
Apr. .  8 
Jtdy  ff 
Aug.  1 
July  28 
Dec.  12 
Deo.  20 


1900. 


S6h. 
Sch. 
Sch. 

n. 

Sch. 


227 
218 
174 
.176 
218 
112 


Mary  and  Ida. 
Total.... 


Sch. 
Sch. 


218 
174 


Jan.  6 

Jan.  17 

Mar.  19 
Oct.  .12« 

Apr.  11 

July  23 

Aug.  21 


Mar.  37 
Mar.  23 

Aug.  2 
Mar,  37 
June  28 
May  10 
Aug.  8 
Oct.  20 
Nov.  14 


1901. 


Arago 

Mary  and  Ida. 
Winchester — 

Ctarina 

Anna 

Cxarina. 

Wtaichester.... 
Do 


Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Soh. 


176 
174 
112 
218 
227 
218 
113 


Oct.     9/ 
Mar.  24 
A_pr.    7 
Nov.    3/ 
Nov.  21/ 
May    6 
July  13 
Oct.     8 


Mar.  21 
Aug.  27 
June  26 
Apr.  16 

(9) 

July  13 
Sept.  16 
Nov.  23 


Total. 


•  Catoh  not  reported. 

»18B6. 

«1807. 

'18061 


(•) 


77,000 
118,000 

90,000 

47,000 
144.000 

85,000 


511,000 


17^000 
101,000 
80,000 
118,000 
26,000 
53,000 
47,000 
28,000 
31,000 


450,000 


40,000 
35^000 
61,000 
78,000 
63,000 
71,000 
79,000 
36,000 
76,000 
129,000 
66,000 


722,000 


90,000 
170,000 
106,000 

36,000 
192,000 

55,000 

57,000 
123,000 

81,000 


900,000 


31,000 
96,000 
86,000 
166,000 


206lOOO 
86,000 
fiO,000 


7r,ooo 


«1800L 
fVKfOL 
9  Lort  Company  Harbor,  Sannak  Island,  Mar.  3, 190L 
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Xtfyandldft 

IWI 

John  D.  tereeklfli. 
PmtI. 


Do 

P»rl 

JotaD.^noklM. 


Total. 


OvrivDow. 


Do. 
Do. 


Do 


fiffiS: 


Do 

lihnF.lflltar.. 
Olv. 


••••••••••••• 


Seh. 
Beh. 


Seh. 
Beh. 


Seh. 


O^D. 


odi. 
Sol. 


odi. 
ool. 


as 

174 


as 
'iao 


SIS 

'sm' 


S7S 

sss 


m 
in 


Jan.  17 

...do 

Jan.  IS 
Apr.  10 
..So.... 
Aw.  U 
JiSy  » 
StpC.  S7 
An^  U 


Jan.  IS 
Apr.  1 
aS«.  17 
Apr.  6^ 
oS.  SS^ 
OeC.  10 
Oet.  SI 
Job.  18 
Oet.  IS 

iSf  IS 
IS 


SSI 


Mtf .  SI 

><^>>. 

June  SS 
Anc  IS 
Jim  SS 
Oet.  S 
Not.  IS 
Not.  SS 


Tit.  SS 


Mtf .  IS 

Inly  IS 
Not.  8 
JmM  10 
Jn.  SS 


Doe.    1 
Mir.  » 


JaM  18 
Sept.  SI 


Oet  IS 


114,080 


81,000 

14^000 
88^000 

801,000 

180^000 
80^000 

188,000 


808,060 


48,080 


1SB»00S 
144,000 


180,000 


148^000 
81^000 


1,874,000 


8,000 


•  LaHeaUi^IriMd, 


f«b.S8,]SSI-,had78^l 


:«% 
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OmATioif 8  or  THB  TBANSPQRiife  FuBR  BT  TiABs— Oontinii6it 


NMMOffMMl. 

BIf. 

Not 

loah 
nafft. 

ssa," 

Data  or 
ratm. 

NmnlMr 

offldi 

broQ^bt. 

I'lrV-*... ......... 

1906. 

CAUfOftMU. 

fldi. 

288 

Fob.  26 
Aqg.  18 
Oct:  lOe 
Mar.  12 
Oct.     7« 
Apr.    8 
JiDy  29 
Bopt.  19« 
iSTy    2 
Jiidr    4 

Mar.  12 

Oct.  29 
Mar.  10 
Juno  10 
Mar.  17 
Joly    6 

S8?.'? 

8opt.  11 
Aug.  19 

30,000 

^Do:;:i:;:;!"::::::::::::;:::::::::::::::::::::::::. 

Cnrtna 

Sell. 

218 

168,840 
96!  000 

I>o 

Btiril^y -   - 

IS: 

Sell. 

288 

274 
170 

$000 
344.388 

Ahilia. 

JcXdF.  Miller '. 

36000 
84,000 

4o!ooo 

Do 

Do 

Olen 

Sch. 
Boh. 
8.8. 

121 
816 
149 

6,000 

P<WftBlahm .....rr      r 

Total 

800,083 

UaM'ffOrkiaiM.... 

WASmiQTOV. 

8ch. 
8ch. 
8oh. 

171 

86 
188 

'iiniH' 

March... 
July    6 
Ap?.    6 

10,000 

SSShJ.T!^.,. 

100.000 

rSffiiia          

IKooo 

Total........ 

180,000 

108,000 
60,000 

'Do .'!*! 

Do 

1907. 

8di. 

876 

Doc  -4 
Mar.  20 
JmM  21 
Oet.  81 
8opt.304 
jST.  34 

Aug.  36 

Jaa.  18 
JmM    4 
Oct     2 

Do 

Hnntir 

Sch. 
8di. 

60 
218 

!8?.g 

July  19 
Nov.    9 
JmM  27 
JmM  10 
(•) 

OOlOOO 

rsarhia .......... 

iai.000 

Do 

177,666 

Do 

174,386 

BoakH:;:;:;;::::;:;:;;::::;;;;;:::;;;:;::::;;;;:;:;:;; 

8di. 
8di. 

60 
121 

46.000 

Okn. , ;...; l^,l.,.l,.^„^]]liy,m.. 

86,000 

Do '-'- -- 

Total 

1,116,961 

08,000 
169,000 

S;!SS 

MfH-'OrlMiia. .. 

WASHUrOTON. 

Sch. 

171 

Apr.    3 
May  27 

July  80 

1)0..?™..^!:.:........:::::::;:::::::::::::::::::; 

F«Sai;;i;™;;;!  I ;!!:;::;::;;:! 

"SdiV" 

188 

^1 

dT::::;:::;;:;::::::::::::::::::::::::::::::::::::: 

Total 

409,000 

91^000 
306,000 
80|^ 

W.  n.  Dtmon^ . . . . 

1908. 
CAUfOBMIA. 

8ciL 
8dL 

876 
268 

Oct.    9 
Doo.  13/ 
Apr.    3 
Mk.  19 
Apr.    6 
Jm  11 
Not.  38/ 

Mar.  23 

JmM  30 
Oct.  19 
July    9 

iiiirr 

July  11 
UaSr  16 
Juno  18 

jbiui  D.  sproouot. :....:..:::.::::::.. 

Do 

Bopaat 

8di. 
Bkn. 
Sen. 

410 
870 
218 

CttyofPi^poeto 

Ottraia ..  a 

93,969 
186,800 
100  000 
160,000 
100,000 

Do I. ^11!!'." 

iTy™i.:!:;!;i";;::;:::;:;;::;::::;;:;:;;;:::: 

8di. 
8ch. 

186 
178 

Ua  McKay V. 

Dor^.:::;;;;:;;;:;;:;;::;:;::::: ::::;: 

'i^nrrMfli^r ,       - 

8cli... 

m 

•  ••.. 

Total 

994,408 
66,000 

oflooo 

if^AfOriwBs.... 

WAMUrefOW. 

8di... 

m 

'84i!t'S4* 

^.i 

Do..?.!riT.;;;;::::::::::::::::::::::::::::::::::::: 

TMtf. 

163,000 

•  WtaitMod  In  tbo  North. 
OLoit  Apr.  U,  1806. 

•  1906. 
«1806. 


«Loit8opt.80,wtth 

/MOT. 

f  Wrookad  Jan.  8^  W 
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Name  of  y« 


Big. 


Net 
ton- 
nage. 


Date  of 


Date  of 
return. 


Nomber 

offish 

brought. 


lOvO* 


CAUPOBNIA. 


Cityof  PapeeU 

John  D.  Spreckles. .. 
W.  H.  Dimond...*... 

Ciarina 

Stanley 

IdaMcKaj 

Dora  Bluhm 

Do 

San  Buena  Ventura. 


Bkn. 
Sch. 
Sch. 
Sch. 
Sch. 
Sch. 
Sch. 


S70 
253 
376 
218 
253 
178 
315 


Sept.  S 
Dec.  5« 
Mar.  15 
Oct.  »a 
Apr.  26 
liar.  30 


Sch. 


171 


Oot  29 
Feb.  21 
May  12 
Feb.  25 
June  26 
June  14 
July  8 
Sept.  26 
Nov. — 


Total. 


WASHINGTON. 


Regular  Steamers., 


1910. 


CAUrOKMIA. 


Jolm  D.  Spreddes. 

Do 

Do 

Stanley 

Ocarina 

Do 

Do 


Soh. 


253 


Sch. 
Sch. 


253 
218 


(») 


Nov.  l(k 
Mar.  25 

June  18 
Oct.  17c 
June  13 
Apr.  7 
Get     7 


(*) 


Mar.  9 
May  81 
Got.     8 

O 
Aug.  16 
May  31 

Nov.  24 


Total. 


WASHINGTON. 


Regular  Steamers. 


1011. 


CAUrOBNU. 


JohnD.  Spreekles. 

Do 

Do 

City  of  Papeete 

Galilee 

Ciarina 

Sequoia 

Ottniie  Fjord 


Sch. 


Total. 


Bkn. 
Sch. 
Sch. 
Sch. 
Sch. 


WASHINGTON. 


Bender  Bros , 

Regular  steamers . 


Total.. 


1019. 

CAUfOBNU. 


Vega 

Sequoia 

JohnD.  Spreokles. 
Bertha  Dolbeer. . . . 
John  D.  Sprookles. 

Sequoia 

Bertha  Dolbeer.... 


Total. 


WASHINOTOir. 


Regular  tteameis. 


Soh. 


Sch. 
Soh. 
Sch. 
Sch. 
Sch. 
Sch. 
Soh. 


263 


370 
328 
218 
324 
247 


824 
253 
230 
253 
324 


(») 


Oct.  81* 
Apr.  9 
July  16 
Oct.  4 
May  20 
Jan.  15 
Aug.  14 
Sept.  26 


Apr.  99 


Got.   20^ 
Mar.  81 

Apr.  7 
Apr.  6 
May  29 
July  27 


(») 


(*) 


Mar.  17 

June  90 
Sept.  26 
Dec  7 
July  27 

(0 
Get.    M 
Dec    8 


June    6 


Jan.  17 

July  1 

Apr.  27 

June  27 

Nov.  17 


W 


e  1906 

9  Various  dates. 

•  1909. 

«  Wrecked  Mtf.  28,1 


« 1910. 

/Lost  Feb.  16,1 

flSU. 


166»000 
44,000 
105,000 
125,000 
272,361 
66,000 
86,000 
16,000 
30,000 


897,861 


13,000 


90,000 

90,000 
130,000 


120,600 
160,000 
90,000 


680,600 
2,878 


131,000 
169,000 
103,000 
55,000 
251,000 

^,o66 


909,000 


76,000 
8,000 


83,000 


162,090 
276,984 
150.000 
30,000 
135,000 
210,000 
7,000 


960,964 


86,950 
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QPKSATIONS  OF  '^HB  TRAN SPOBTZNG.  FLEET  BT  YbABS — Gontlntied. 


t 

Name  of  vesseL 

Rig. 

Nek  • 
ton- 
nage. 

Date  of 
sailing. 

Date  of 
return. 

Number 

offish 

brought. 

Qalilee 

1913. 

CALIFORNIA. 

Sch. 
Sch. 
Sch. 
Sch. 
Sch. 

328 
324 
223 
253 
230 

Nov.  lla 
Mar.  20 
Aug.  15 
Jan.   25 
Mar.    8 

Jan.    11 
May  3C 
Oct    13 

(*) 
July  28 

190,847 

Seouoia ..' 

WO,  000 
175,000 

Golden  State 

John  D.  Spreckles 

Bertha  Dolbeer    . . 

62,000 

.  .      TotaL 

657,847 

Union  Jack 

WASHINGTON. 

Sch: 

39 

Oct.   29 

20.000 

Regular  steamers - 

C') 

120.250 

Total 

146,250 
200.000 

Mtv  of  Paneetfi  .  . 

1914. 

CALIFORNIA.' 

.9ktn. 

.370 

Oct.     84 
Oct    18 
Nov,  15* 
Mar.    5 
May  20 
Oct.    15 
Jan.     9 
Mar.    3 
June  20' 
Mar.  10 
July  18 

Jan.   26 
Dec.  21 
Jan.   15 
Apr.  20 

Dec.  20 
Jan.   28« 
May  27 
Nov.    2 
May  231 
Oct      1 

Do 

45,000 

Golden  Stote 

Soh. 

223 

150,000 

Do 

199.420 

Do              ..  .. -  -      - 

194,000 

Do 

. 

171,000 

W.  H.  Dimond 

Sch. 
Sch.    • 

376 
266 

Alten  A 

240.666 

Do 

200.000 

Bertha  Dolbeer .,.., 

Sch... 

,230 

32.000 

Do ^ 

41,000 

TotaL 

1,481,420 

"WASraNQTON. 

18,  regular  steamcfB...  ..••••.. 

(*) 

Feb.  21 
May    6 
Oct.    19 
feb.  18 
June  18 
Sept.   6 
Mar.  13 

^^y  *? 

Dec.  15 
Jtlne    2 
Aug.  15 
Dec.  22 
June    2 

Independent  statloi 

104,600 

Oolden  State 

1915. 

CALIFORNIA. 

Qas.s. 

223 

174,000 

Do '..'...    ..• 1 

230,000 

Do J 

170.000 

Allen  A 

- 

Sch. 

286 

267.400 

Do 

193,000 

Do 

Bertha  Dolbeer 

3;-J4J,.i..*.^... 

'§J.h.- 

""236' 

47,000 
33.000 

,          , 

Total I.., 

1,114,400 
30,100 

Regular  stoftmers. . 

WAa«INOTON.               .  , 

(«) 

•  WW.    . 

b  Lost:  had  145,000  Qsh  aboard;  all  lost. 

eVartouidatea 


'191^ 
«Lo8t. 


irtSASTERS  TO  TttE  FLEET. 


Operft^ing  $^^  it  ^oes  jin  jfa^r  iior|iiern  waters,  whj^re  tjie  (Janger^  to 
navigation  are  numerous  and  the  waters  are  very  poorly  surveyed 
and  charted,  it  is  a  matter  for  congratulation  that  sp  few  disasters 
have  been  recorded  as  occurring  tq  the  fleet.  .  Xhe  following  table, 
which  is  not  claimed  to  be  complete,  shows:the  total  wjrecks  of  which 
it  was  possible  to  find  a  record.    No  account  is  takoD 'of  the  many 
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pAomo  ooD  f  ishbbub. 


minor  accidents  to  the  fleet,  of  partial  disablementSi  groundmga,  ete., 
aome  of  which  proved  very  costly  to  the  ownersi  however. 


BaooiD  or  Wbbcxs  ov  OonnsH  Va 


I  laoic  1877  TO  101S»  Ihglusitb. 


Nam*.* 

OnMT  and  hoMt  port. 

WlMra  wraakad* 

- 

Ura. 
kat 

kat 

n     iM 

ffaa  yiMM^M^ 

IgJT 

ES**'*- 

Lynda  A  Hoi^fe,  8«i  fn^ 

M^Siam  ACa.  JJMka. 

N.  Btdiud,  8mi  Ti  awtow 

•••••••••••••••••••a 

IgTf 

••• 

oJffiJiinKj:::::: 

ISST:!^. 

H.  L.Ti«iiMl 

Lynda  A  fioagh,  8«i  IM- 

MoColiaa  *  Ca.,  Sm  fn^ 

daoa. 
HaDm   a   AadanaB*    8«i 

Franelna. 
Lynda  a  Hoi^fe,  Sm  fn^ 

daoa. 

'AiJ^'0iditt'c;.Vtafn^ 
...HSi: 

vm 

WfldOtitSt. 

Aug.  U,  ISO 

fMbfl        .».w.**xx.x 

f^oBdvadalMa.. 

Banng  Baa***«»««. 

At  Ma. 

BanDaK  umm*... 

VnOHaK  IMMM*.*. 

•  •••.va.«a*«.*^*«*» 
Sanaak  Uand**** 

SSUtta:::: 

14 

PMhtaf  WtfTt 

Apr.  H,mi 

7^"  HMimk  4 

•••• 

Mary  and  Id*. 

Fab.  n,im 
i9(a..7?. 

» 

90 

79,909 

Tmtl 

Saattla. 

UiiloiinaliCa.,A]adB 

AlaskaCodflili  Ca.,aiB  fn^ 

Padfle*  BtatM  tradt^  Ca., 
Ban  FraDdna. 

i7^itt''6^:*ta'FM:' 

daoa. 

da 

BobinsQO  FUMriM  Ca.,  An*. 

AbSn^odilih  Ca.,  8«i  Wrm- 

ctooa. 
da.,.«.. ••••••••••••••••••• 

N«Di»ColiiiMi 

PIntot.... 

llOi 

1101 



SSSo.::;::.:::;:; 

Apr.  U^llOi 

Fab.  16,1911 
Apr.  91,1919 

Mar.  91,1919 

Fab.    9,1914 
19U...7. 

•••  • 

***** 

nwi 

1 

•I 

99.909 

jotaBF.imkr 
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The  following  bibliography  of  the  cod  fldieries  of  the  Pacific  coast 
is  not  intended  to  be  a  complete  list  of  the  works  and  articles  on  this 
sabject,  but  does  include  practically  all  that  ccmtain  anything  of 
value  relating  to  the  commercial  phases  of  it.  The  Pacific  Fisher- 
man, of  Seattle,  Wash.,  contains  many  short  articles  and  notes  relat- 
ing to  the  industry,  only  a  few  of  the  more  important  of  which  have 
been  listed.  The  newq>apers  of  San  Francisco,  CaL,  and  Seattle  and 
Anacortes,  Wash.,  also  contain  a  number  of  ref«renoes  to  the  in- 
dustry. 
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EXPLORATIONS  OF  THE  UNITED  STATES  COAST  AND  GEODETIC  SURVEY 
STEAMER  ^'BACHE''  IN  THE  WESTERN  ATLANTIC  JANUART-HARCH. 
I9I4.  UNDER  THE  DIRECTION  OF  THE  UNTTED  STATES  BUREAU  OF 
FISHQOES*— OCEANOGRAPHY* 


By  Henry  B.  Bioelow. 


INTRODUCTION. 

In  connection  with  the  oceanographic  and  fishery  investigations 
between  the  Grand  Banks  and  Cape  Hatteras  which  have  been 
prosecuted  by  the  Bureau  of  Fisheries  for  a  number  of  years  (Bige- 
low,  1914a-1915),  there  developed  an  appreciation  of  the  importance 
of  studying  the  conditions  between  the  southern  Atlantic  coast  and 
the  Bermudas,  Bahamas,  and  Cuba.  As  the  Bureau  of  Fisheries 
had  no  vessel  on  the  Atlantic  coast  which  was  suitable  for  this  oflF- 
shore  work,  a  request  for  assistance  and  cooperation  was  preferred  to 
the  Coast  and  Geodetic  Survey,  which  also  was  interested  in  certain 
phases  of  the  investigation,  particularly  the  physical  hydrography. 

The  Superintendent  of  the  Survey  promptly  acquiesced  in  the 
su^estion  and  imder  an  arrangement  for  an  equitable  division  of 
expenses,  the  Coast  and  Geodetic  Survey  steamer  Bache^  under  the 
command  of  Capt.  C.  C.  Yates,  was  assigned  to  the  duty.  The  in- 
vestigations were  under  the  direction  of  the  Bureau  of  Fisheries,  W.  W. 
Welsh,  assistant  in  that  Bureau,  having  immediate  charge.  The 
cruise  lasted  from  January  20,  1914,  to  March  23  of  the  same  year. 

The  course  of  the  Bache  (see  chart)  led  from  Chesapeake  Bay  to  the 
oceanic  basin  in  longitude  73^  15^  thence  south  to  latitude  32^  30', 
and  from  that  point  to  Bermuda.  Sailing  from  Bermuda  on  Feb- 
ruary 17,  she  ran  200  miles  southwest,  to  latitude  29®  30',  then  west 
to  a  point  140  miles  north  of  the  Bahamas,  and  south  to  Nassau. 
Three  sections  were  then  run  across  the  Straits  of  Florida,  viz.  Key 
West  to  Habana,  Founey  Rocks  (Cape  Florida)  to  Gun  Cay,  and 
Jupiter  Inlet  to  the  northern  end  of  the  Little  Bahama  Bank  (Mar. 
13-21);  and,  finally,  a  line  thence  to  connect  with  the  Bermuda- 
Bahama  line.  Serial  oceanographic  observations  were  taken  at  38 
stations  and  surface  temperatures  and  water  samples  at  19  addi- 
tional stations.  The  temperatures  «  were  taken  with  reversing  ther- 
mometers of  the  latest  type,  with  auxiliary  thermometers  to  give  the 
. . J. . 

a  Tempentores  are  oentigrade. 
86497°— 17 33  ^ 
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temperature  of  the  detached  thread  of  mercury  at  the  moment  of 
reading.  The  water  samples  were  collected  with  Ekman  reversing 
water  hottles  (Ekman^  1905b)  and  with  the  Bigelow  stopcock  water 
bottle  (Bigelow,  1914a).  Unfortunately,  the  former  proved  unreUable 
in  the  strong  currents  in  which  much  of  the  work  was  carried  on; 
consequently  a  number  of  the  water  samples  are  untrustworthy,  and 
such  have  been  omitted  from  the  table  of  salinity  (p.  55). 

The  limitation  of  the  gear  on  the  Bache  made  it  impracticable  to 
work  deeper  than  1,800  meters.  Only  occasionally  were  water 
samples  or  temperatures  taken  on  the  sounding  wire  at  greater 
depths;  but  down  to  1,800  meters  the  records  are  suflBciently  full 
to  aflFord  a  satisfactory  survey  of  both  temperature  and  salinity. 

Throughout  the  cruise  the  weather  was  most  unfavorable.  There 
was  a  constant  succession  of  gales,  occasionally  of  almost  hiuricane 
strength,  taxing  vessel  and  personnel  to  the  utmost. 

The  salinities  were  executed  in  the  laboratories  of  the  United 
States  Bureau  of  Fisheries  at  Washington. 

THE  ATLANTIC  WATER. 

The  Bdche  stations  give  a  survey  of  the  upper  1,800  fathoms  be- 
tween Chesapeake  Bay  and  Bermuda;  from  Bermuda  to  a  point  200 
miles  to  the  southwest ;  and  between  the  latter  and  the  northern  end 
of  the  Bahama  Bank.  (See  chart.)  Off  Chesapeake  Bay  the  surface 
temperature  (fig.  1)  rose  suddenly  from  about  12®  over  the  200-meter 
contour  to  21.5®  80  miles  farther  east.  This  very  warm  water  was 
evidently  only  a  very  narrow  band,  for  as  a  rule  the  surface  water, 
as  far  as  Bermuda,  was  18.8®-19.5®.  Close  to  Bermuda  the  siuface 
temperature  was  18®-19®;  but  about  200  miles  farther  south  it  rose 
to  21®,  and  on  the  line  to  the  Bahamas  it  was  constantly  20®  or 
warmer,  except  between  longitude  67®  30'  and  71®,  where  cooler 
water  was  encoimtered.  North  of  the  Bahamas  the  surface  water 
warmed  to  23®;  and  it  was  even  warmer,  23.6®,  at  the  mouth  of  the 
Straits  of  Florida,  off  Jupiter  Inlet.  These  observations  show  that 
there  were  four  fairly  distinct  temperature  zones,  as  outlined  on  the 
chart  (fig.  1):  First,  the  coast  water  off  Chesapeake  Bay,  15®  or 
colder,  which  probably  extends,  though  with  constantly  rising  tem- 
perature, to  Savannah;  second,  the  general  warm  water  of  the  An- 
tilles drift,  with  temperatures  warmer  than  20®,  which  swings  north- 
eastward parallel  to  the  coast,  reaching  latitude  about  36®  in  Jan- 
uary and  February;  third,  the  superheated  water  coming  from  the 
Gulf  of  Mexico,  via  the  Straits  of  Florida,  which  gradually  merges 
with  the  Atlantic  water;  and,  fourth,  a  comparatively  cool  region 
we^t  of  Bermuda,  no  doubt  continuous  with  the  colder  water  farther 
north.     All  this,  of  course,  agrees  in  its  main  lines  with  the  earlier 
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temperature  charts  (Agassiz,  1888;  Berghaus,  1891;  Deutsche  See- 
wahrte,  1882)  and  the  correspondence  \nth  Schott's  (1912)  chart  for 
the  month  of  February  is  extremely  close.  Thus  there  is  no  reason 
to  suppose  that  the  surface  temperatures  in  the  winter  of  1913-14 
were  anything  but  normal. 

In  the  eastern  half  of  the  region  surface  salinity  (fig.  2)  agreed  very 
well  with  surface  temperature,  being  lower  than  36.5**/oo  to  the  west 
and  southwest  of  Bermuda;  with  the  curve  for  36.5^/oo  nearly  par- 
alleling the  curve  of  20*^  temperature  here,  and  the  curve  of  36.6**Ah, 


CAPE  HATTER, 


BEf^MyOA 


Eygys>. 


Flo.  1.— SnrfBoe  tempereture  of  th«  wsstarn  Atlantic,  coast  of  United  Statn  to  B«rnioda,  January  to 

March,  1014. 

that  for  21°.  Water  salter  than  36.5Voo  formed  a  very  well-defined 
tongue  swinging  northeastward  from  the  Bahama  Bank,  the  curve 
for  36.4*»/oo  paralleling  the  coast  line,  with  water  fresher  than  357oo 
next  the  land  off  Cape  Hatteras,  and  probably  as  far  south  as  north- 
em  Florida.  The  36.6**/oo  water  may  be  definitely  classed  as  the 
continuation  of  tho  Antilles  current,  thus  agreeing  with  the  tempera- 
ture curves ;  the  slightly  fresher  water  (36-36.4**/oo)  west  of  it  as  largely 
Florida  current  water;  and  the  still  fresher  Water  next  the  coast  north 
of  Florida  as  coast  water. 
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Schott's  (1902)  chart  of  average  surface  salinity  for  the  year  shows 
the  same  northward  tongue  of  36.5**/oo  or  Antilles  water,  as  is  to  be 
seen  on  the  Ba/ihe  chart  (fig.  2) ;  but  most  of  the  critical  area  is 
blank  for  want  of  data.  The  records  since  collected  by  the  inter- 
national committee  for  the  exploration  of  the  sea  (1909,  1910, 
1911)  add  very  little  to  our  knowledge  of  the  region  in  question, 
those  for  this  general  part  of  the  Atlantic  being  chiefly  limited  to  a 
iine  from  the  neighborhood  of  Bermuda  to  Jamaica.  In  short,  pre- 
vious salinity  records,  at  least  by  modem  methods,  are  so  scanty  for 
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1914. 

the  region  crossed  by  the  BacJie  that  it  is  impossible  to  state  whether 
the  conditions  which  she  encountered  there  are  characteristic  of  the 
winter  season. 

Typical  examples  of  the  serial  t^nperatures  and  salinities  taken  by 
ihb  Bathe  between  the  continental  slope  and  Bermuda,  and  between 
Bermuda  and  the  Bahama  Bank,  which  are  given  in  full  in  the  tables 
(p.  55),  are  represented  graphically  in  the  accompanying  sections 
(fig.  3-10).  The  temperatures  all  agree  in  showing  a  general  cool- 
ing from  19°-22^  on  the  surface  to  about  4*^  at  1,800  meters.    The 
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curves  southwest  of  Bermuda  are  all  approximately  parallel^  though 
with  slight  variations  in  the  middepths,  and  especially  near  the 
surface.  Between  Bermuda  and  the  Chesapeake  (fig.  3)  there  are 
great  variations  in  temperature  station  to  station,  between  700  and 
1,400  meters,  though  the  temperature  was  comparatively  uniform  at 
1,800  meters  and  between  700  meters  and  the  surface.  This  was 
also  the  case,  though  to  less  degree,  north  and  northeast  of  the  Ba- 
hamas   (fig.   6).     On    the    whole    the    middepths  were    warmest 
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Fio.  3. — Temperature  sections  between  the  continental  slope  off  Chesapeake  Bay  and  Bermuda,  stations 
10163, 10171, 10177;  and  CkaUmgtr  stetkm  37, 40  miles  west  o(  Bennuda,  AprU  3i,  1878  ( ). 

west  of  Bermuda  (station  10177),  coldest  north  of  the  Bahamas 
(stations  10210-10212)  and  in  the  northeast  Providence  Channel 
(station  10196),  if  we  omit  for  the  moment  the  very  much  colder 
water  over  the  continental  slope.  In  the  upper  layers,  between,  say, 
300  meters  and  the  surface,  the  Antilles  water  was  warmest,  this  rela- 
tionship of  the  various  stations  to  one  another  being  more  clearly 
revealed  by  the  profiles  (fig.  11,  12,  15)  and  charts  of  temperature 
at  different  levels  (fig.  17,  18,  20). 
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The  course  of  the  Challenger  in  1873  crossed  that  of  the  Bache  at 
Bermuda,  allowing  a  direct  comparison  of  the  vertical  distribution 
of  temperatures  for  1873  (Murray,  1884)  and  1914  in  that  neighbor- 
hood. The  temperature  series  taken  by  the  ChdUenger  about  260 
miles  south  of  Bermuda  in  March  of  that  year  {ChdUenger  station  29), 


Tempmrature,  Centigrade 
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-Tempereture  sections  on  a  line  rumiiiig  900  mflee  southwest  from  Bermuda;  stations  10179, 10181, 
10183;  and  Challenger  station  37  ( ). 


agrees  very  closely  with  the  serial  at  Bache  station  10185,  except  near 
the  surface,  as  shown  by  the  following  table: 


P^th  in  meters. 

Bache 
station 
10185. 

Bache 
station 
10212. 

Challen- 
ger sta- 
tion 29. 

0     ■ 

•  C. 
19.8 
19.55 
18.6 
17.3 
16.4 
16.5 
14.4 
11.7 
9.07 
8.2 

•  a 

20.75 
20.5 
19.2 
17.77 
16 

14.62 
12.8 
,    10.8 

9 

7 

•  C. 
22.2 
20.3 
18.2 
17.6 
16.7 
15.5 
13.8 
11.5 

9 

7.3 

100 

200 

300 

400 

500  , 

600 

700 :...,, 

800 

900 

Depth  in  meters. 


1,000. 
1,100. 
1,200 
1,300. 
1,400. 
1,500. 
I,(i00. 
1,700. 
1,800 


Bache 
station 
10185. 


•  C. 
7.1 
6.2 
6.4 
4.8 
4.44 
4.1 
8.9 
3.8 
3.77 


Bache 
station 
10212. 


C. 

6.62 

6 

4.6 

4.4 

4.2 

4 

3.8 

3.7 

3.67 


Challen- 
ger sta- 
U(m29. 


*  C. 


6.8 

4.7 

4.6 

4.5 

4.6 

4.2 

4 

8.9 

3.9 


Digitized  by 


Google 


EXPLOKATIONS,  WESTERN  ATLANTIC,  STEAMER  BACHE,  IdU.       11 

Between  200  and  800  meters,  and  again  below  1,200  meters,  the 
greatest  difference  is  only  0.6®,  hardly  more  than  the  probable  error 
of  the  curves  from  which  the  table  is  constructed.  Above  200  meters 
the  Challenger  series  is  decidedly  the  warmer;  but  this  difference  is 
probably  due  to  the  geographic  location  of  the  stations,  the  tempera- 
ture of  1914  (fig.  1)  suggesting  that  in  that  year  also  the  surface 
reading  would  have  been  above  21**  at  the  locality  of  the  Challenger 
station.  Between  the  800  and  the  1,200  meter  levels  the  tempera- 
tures were  from  0.6**  to  1.5**  lower  in  1873  than  in  1914;  but  here  again 

Temperature,  Centigrade 
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Fio.  5.— Temperature  sections  between  Bermuda  and  the  Bahama  bank;  stations  10185, 10187, 10191. 

it  may  be  the  diflFerence  in  geographic  location  which  is  responsible, 
the  lower  temperature  of  the  Challenger  station  at  this  depth  being  an 
indication  of  tUe  general  and  well-known  upweUing  of  abyssal  water 
toward  the  Equator.  Indirect  evidence  to  this  eflFect  is  afforded  by 
the  fact  that  these  Challenger  temperatures  agree  almost  exactly, 
below  800  meters,  with  Baehe  station  10212  on  nearly  the  same 
latitude  north  of  the  Bahama  Bank,  and  they  do  not  differ  from  the 
latter  by  more  than  1.4^  at  any  depth,  as  illustrated  in  the  preceding 
table  (p.  10). 


Digitized  by 


Google 


12       EXPLORATIONS,  WESTERN   ATLANTIC,  STEAMER  BACHE,  1^14. 

The  temperatures  a  few  miles  south  of  Bermuda  agree  very  closely 
for  the  two  years,  one  being  slightly  colder  at  some  depths,  the  other 
at  other  depths,  as  illustrated  by  the  following  table,  constructed 

Temperature,  Centif  rede 
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Fia.  6.— Temperatiire  sections  in  the  oceanic  basin  east  of  the  Bahama  Bank;  stations  10193,  U1210, 10012; 
and  hi  the  northeast  Providence  channel,  station  10196.    (Down  to  1,800  meters  only.) 

from  the  temperature  curves  for  Challenger  station  57b,  20  miles 
southwest  of  Bermuda  (Murray,  1884),  and  Bache  station  10181 : 


Depth  in  meters. 


0. 
100. 
200. 
300. 
400. 
500. 
GOO. 
700. 
800. 
900. 


Bache 
station 
10181. 

Challen- 
tfon576. 

Differ- 
ence. 

•  C. 

•c. 

•  C, 

19.37 

22.78 

+3.41 

18.78 

19.7 

+  .92 

18.89 

18.5 

-  .39 

18.2 

17.8 

-  .6 

17.13 

17.2 

-  .07 

16.3 

16.6 

+  .3 

15.2 

15.4 

+  .2 

13.2 

13.5 

+  .3 

10.7 

11.2 

+  .5 

8.7 

9 

+  .3 

Depth  in  meters. 


1,000 
1,100 
1,200 
1,300 
1,400 
1,500 
1,600 
1,700 
1,800 


Bache 

Qiallen- 

station 

ger  sta- 
tion 57h. 

10181. 

•  C. 

•c. 

7.38 

6.5 

6.5 

6.3 

6.7 

4.7 

5.2 

4.4 

4.88 

4.2 

4.4 

3.9 

4 

3.8 

8.9 

8.7 

3.89 

3.5 

Differ- 


-  .88 
-1.2 
-1 

-  .8 

-  .68 

-  .5 

-  .2 

-  .2 

-  .8 


The  only  important  diflFerence — the  warmer  surface  in  1873 — is  no 
doubt  due  to  the  fact  that  observations  were  taken  in  May,  1873, 
and  in  February,  1914. 
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Oflf  the  west  slope  of  the  Bermudas  the  temperature  of  the  mid- 
depths  was  .much  higher  in  1914  {Bache  stations  10173-10177)  than 
in  1873,  though  in  the  abyss  and  above  about  700  meters  there  was 
little  difference  (fig.  3).  This  divergence  seems  to  have  been  a  local, 
not  a  general,  phenomenon,  for  the  two  Challenger  stations  within  100 
miles  west  and  northwest  of  Bermuda  (no.  37  and  38)  agree  much 
more  closely  with  Bache  station  10171  (fig.  3).  So  far  as  these 
records  go  there  seems  to  have  been  little  difference  in  the  tempera- 
Salinity;  %0 
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r  sections  between  the  coDtinental  slope  off  Chesapeake  Bay  and  Bermuda;  stations  10163, 
10171, 10177. 


tures  of  1873  and  1914  in  this  part  of  the  Atlantic  as  a  whole;  but  the 
water  in  the  neighborhood  of  Bermuda  was  much  more  uniform  in 
1873  than  in  1914,  when  there  was  a  very  considerable  variation  of 
temperature  at  800  to  1,200  meters  between  stations  west  (10177) 
and  others  south  of  the  island. 

The  salinity  curves,  Uke  those  for  temperature,  all  approach  a 
nearly  uniform  value  at  1,800  meters,  viz,  34.9-35°/oo;  and,  Uke 
the  temperatures,  they  show  the  greatest  variations  in  the  mid- 
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depths  between  500  to  1,500  meters,  the  extreme  range  at  1,200 
meters  being  only  7°/oo  (34.8-35.5°/oo)-  The  salinity  of  tiie  mid- 
depths,  like  the  temperature,  was  highest  west  of  Bermuda,  where 
water  of  35.2  per  cent  was  encountered  at  about  1,500  meters; 
lowest  north  and  northeast  of  the  Bahama  Bank  (stations  10193, 
10210,  10212)  and  in  the  northeast  Providence  Channel  (station 
10196),  where  water  of  this  salinity  was  within  700-800  meters  of 
the  surface.    So  far  as  I  can  learn,  no  serial  salinities  have  pre- 
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Fio.  8.— Salinity  sections  on  a  line  running  200  mUes  southwest  from  Bermuda;  stations  10179, 10181, 10183. 

viously  been  taken  by  modem  methods  in  the  region  in  question, 
the  Challenger  records  being  all  open  to  suspicion  because  of  unre- 
liable water  bottles. 

TEMPERATURE  AND  SALINITY  PROFILES. 

The  profile  from  Chesapeake  Bay  to  Bermuda  (fig.  11)  is  neces- 
sarily interrupted  between  stations  10161  and  10163,  o\\ing  to  the 
zigzag  coiu^e  followed.  (See  chart.)  On  this  line  water  warmer  than 
20°  was  confined  to  a  narrow  surface  belt  just  east  of  the  1,800-meter 
contour  on  the  continental  slope  (station  10161),  with  a  secondary 
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band  at  station  10165;  otherwise  the  temperature  was  very  uniform 
east  of  station  10163  above  650  meters,  the  curve  for  15°  being 
ahnost  horizontal  at  that  level,  to  swing  up  to  the  surface  near  the 
land  as  described  elsewhere  (p.  47).  And,  again,  the  temperature 
was  nearly  uniform  at  1 ,800  meters  east  of  station  10163.  But  in  the 
middepths  there  is  a  very  pronoimced  upwelling  of  cold  water, 
revealed  by  the  exudes  for  5°  and  10°,  in  the  center  of  the  profile, 
between  800  and  1,600  meters.  At  the  western  Gandward)  end  of  the 
profile  all  the  curves  swing  sharply  upward,  showing  a  very  pronounced 
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Fig.  9.— Salinity  sections  between  Bermuda  and  the  Bahamas;  stations  10183, 10185, 10187, 10191. 

banking  up  of  cold  water  against  the  continental  slope,  which  need 
be  merely  mentioned  here,  being  discussed  at  length  on  page  47, 
and  there  was  evidently  a  minor  banking  up  of  abyssal  water  against 
Bermuda  below  1,200  meters.  Down  to  the  700-meter  level  salinity 
(fig.  12)  agrees  closely  with  temperature,  the  ciu^e  for  36^/oo 
practically  coinciding  with  15°,  the  warm  surface  water  at  station 
10164  finding  its  coimterpart  in  high  salinity  (36.5Voo)-  On  the 
continental  slope  the  successive  ciu^es  for  salinity  dip,  Uko  those 
for  temperature,  very  steeply  from  west  to  east — i.  e.,  they  afi'ord 
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further  evidence  of  the  banking  up  of  abyssal  water,  and  of  water 
from  the  middepths,  against  the  slope.  The  curves  show  that  tho 
salinity  was  rather  higher  in  the  middle  of  the  profile  than  either 
farther  west  or  farther  east,  instead  of  lower,  Uke  the  temperattire; 
but  on  the  slope  of  the  Bermudas  salinity,  like  temperature,  sug- 
gests a  slight  upwelling  of  abyssal  water — i.  e.,  it  is  only  in  the  mid- 
layers  that  salinity  and  temperature  fail  to  agree.     Below  about 
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Fio.  10.— Salinity  sections  «ast  of  the  Bahama  Bank;  stations  1019b,  10210, 10212,  and  down  to  1,800  meters 
in  tiie  northeast  Providence  Channel,  station  10196. 

1,800  meters  abyssal  water  with  practically  uniform  salinity  (34.9*'/oo) 
was  encoimtered. 

The  upper  layers  of  water  were  colder  over  the  southern  slope  of 
the  Bermuda  Bank  (station  10179,  fig.  13)  than  over  the  northern 
(station  10177,  fig.  11),  the  difference  being  greatest  (3°)  at  1,200 
meters;  but  below  1,400  meters  the  northern  slope  was  the  coldest. 
Along  the  line  running  southwest  from  Bermuda  (fig.  13)  the 
surface  layers  grew  gradually  warmer  toward  the  south,  the  curve 
for  15®  dipping  from  650  to  700  meters,  while  near  the  surface  the 
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temperature  rose  from  about  18*^  to  20*^,  and  the  peculiar  S-shaped 
curve  for  20°  suggests  an  active  mixing  of  cool  and  warm  surface 
water.  In  the  deeps,  below  700  meters,  the  curves  reveal  a  pro- 
nounced upwelling  of  cold  abyssal  water  at  station  10181,  and  the 
salinity  profile  (fig.  14)  along  this  line  shows  much  the  same  thing, 
the  surface  layers  down  growing  saltcr,  from  north  to  south,  while  in 
the  deeper  layers  salinity,  like  temperature,  curves  rise  at  station 
1C181. 

The  temperature  profile  from  Florida  to  a  point  200  miles  southwest 
of  Bermuda  (fig.  15)  shows  that  water  warmer  than  20*^  was  thickest 
near  the  Bahama  Bank  (about  200  meters).  East  of  this  the  curve 
of  20°  rises  to  50  meters  at  station  10191,  then  dips,  as  a  tongue,  to 


ss 


Fig.  11.- 


-Temperature  profile  of  the  upper  1,800  meters  from  Chesapeake  Bay  to  station  10161;  and  from  a 
point  130  mJIes  south  of  the  latter  to  Bermuda. 


150  meters  at  station  10189,  where  the  surface  was  19.6**.  But  20*^ 
water  is  again  seen  at  the  eastern  end  of  the  profile.  The  curves  for 
15°,  10°,  and  5°  are  roughly  parallel  with  each  other,  showing  a  suc- 
cession of  cold  and  warm  undulations,  but,  as  a  whole,  dipping  from 
west  to  east,  the  former  from  about  500  to  about  700  meters,  the 
latter  from  about  1,100  to  about  1,600  meters.  The  most  striking 
of  these  imdulations  is  a  well-developed  cold  band  some  300  miles 
southwest  of  Bermuda  (station  10185),  and  this  is  evidenced  by  an 
upswing  of  the  curves  down  to  1,800  meters,  as  well  as  by  lowered 
surface  temperature.  Immediately  east  of  it,  however,  the  water,  as 
a  whole,  is  warmer  than  anywhere  else  along  the  profile.  The  tem- 
perature then  falls  toward  the  west  from  station  101 87  to  station  10212; 
but  there  is  a  well-marked  warm  band  over  the  1 ,800-meter  contour  on 
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the  slope  of  the  Bahama  Bank.  The  temperature  sections  along  this 
line  (fig.  5,  6)  show  that  practically  the  entire  cooling  from  the  sur- 
face downward  takes  place  in  the  upper  1,500  meters;  and  below 
about  1,800  meters  the  west-east  dip  is  still  evident.  The  profile 
illustrates  sufficiently  the  contrast  between  the  Antilles  water  on 
the  one  hand  and  the  Florida  current  water  on  the  other,  for  while 
the  latter  is  even  warmer  than  the  former  on  the  surface,  water 
colder  than  10®  comes  much  nearer  the  surface  in  it,  what  we  may  caQ 
an  entire  oceanic  section  being  compressed  into  a  channel  only  some 
700  meters  deep,  and  the  banking  up  of  cold  bottom  water  on  the  left- 
hand  side  is  much  more  extreme  in  the  Florida  than  in  the  Antilles 
current. 
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Fio.  12.— Salinity  profile  of  the  upper  1,800  meters,  Chesapeake  Bay  to  station  10161,  and  from  a  point  130 
miles  south  of  the  latter  to  Bermuda. 

Salinity  (fig.  16)  agrees  very  well  with  temperature  along  this 
profile  down  to  1 ,200  meters.  Thus,  the  curve  of  36Voo  is  almost 
exactly  parallel  with  that  of  15*^;  the  curves  of  35.5Voo  and 
SS-.l^'/oo  roughly,  though  not  exactly,  parallel  with  10°  and  5° 
temperatures,  respectively.  Consequently,  below  500  meters  the  two 
combined  show  a  mass  of  warm  water  of  high  salinity  south  of  Ber- 
muda; a  band  of  cool,  comparatively  fresh  water  at  station  101 S5; 
next,  a  second  warm  salt  mass  about  300  miles  southeast  of  Bermuda, 
followed  by  a  general  cooling  and  decline  of  salinity  as  far  as  the 
1  ,SOO-meter  contour  on  the  slope,  where  there  is  a  third  well-marked 
warm  salt  band.  Between  the  500-meter  level  and  the  surface  the 
general  trend  of  the  salinity  curves  is  different,  the  saltest  water  as  a 
whole  lying  northwest  of  the  Bahama  Bank,  where  there  is  a  layer 
about   300    meters    thick   with   salinity   above    36.57oo-      FartJtier 
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east  this  strikingly  saline  layer  is  much  thinner  and  it  is  twice  inter- 
rupted (stations  10189  and  10185),  though  it  once  more  appears  near 
Bermuda.  Over  the  northern  end  of  the  Bahama  Bank  the  36.5**/oo 
water  is  overlaid  by  fresher  water,  as  described  for  the  Jupiter 
Inlet  profile  across  the  Florida  current  (p.  32).  Below  1,200  meters 
there  is  very  Uttle  further  decrease  in  salinity:  At  1,800  meters  it 
ranges  from  34.96  to  35.0P/oo  only,  and  judging  from  what  is 
known  of  Atlantic  bottom  water  (Murray  and  Hjort,  1912;  Nansen, 
1912),  it  is  probably  practically  uniform  below  that  depth.  Though 
the  curve  of  35Voo  suggests  a  sUght  upwclling  of  this  abyssal 
water  in  the  center  of  the  profile,  the  entire  range  of  variation  of 
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Fio.  13.— Temperature  profile  of  the  upper  1,800 
meters,  on  a  line  running  200  miles  southwest 
from  Bermuda. 


Fio.  14.— SaUnlty  profile  of  the  upper  1,800  meters, 
on  a  line  running  200  miles  southwest  froni 
Bermuda. 


salinity  below  the  1,000-meter  level  is  so  small  that  it  is  doubtful 
whether  this  was  really  the  case.  Certainly,  temperature  suggests 
nothing  of  the  kind  but  just  the  reverse. 

The  relationship  of  these  profiles  to  one  another  may  be  illustrated 
further  by  charts  of  the  temperatures  and  salinities  at  the  200,  600, 
1,000,  and  1,800  meter  levels. 

At  200  meters  salinity  was  remarkably  uniform,  the  extreme  range, 
except  for  the  cool,  fresh  water  next  the  coast  (station  10158,  p.  45), 
being  from  36.42^/oo  to  36.65Voo  only.  The  temperature  range  (fig. 
17)  was  also  very  small,  18.1*"  to  19.3**  over  most  of  the  area. 
Next  the  coast  off  Chesapeake  Bay  it  was  much  colder  (11.2®  at 
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station  10158);  but  east  of  station  10161  the  temperature  at  this 
level  was  nowhere  below  18°.  Off  the  mouth  of  the  Straits  of  Florida 
and  off  the  northeastern  slope  of  the  Bahama  Bank  (station  10210) 


Fio.  15.— Temperature  profile  of  the  upper  1,800  metws,  from  Florida  to  a  point  200  miles  southwest  of 

Bermuda. 

the  200-meter  temperature  rose  to  20°,  and  it  was  even  warmer  (22°) 
in  the  northeast  Providence  Channel  (station  10196).  The  course  of 
the  curve  of  19°  is  worth  notice,  since  it  shows  a  tonguelike  extension 


Fio.  16.— Salinity  profile  of  the  upper  1 .800  meters,  from  Florida  to  a  point  200  miles  southwest  of  Bermuda. 

of  warm  water  parallel  with  the  coast,  recalling  the  surface  (fig.  1). 
But  this  phenomenon  was  limited  to  the  upper  300  to  400  meters, 
for  at  600  meters  (fig.  18)  the  water  was  wannest  (16°)  west  of 
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Bermuda,  over  a  roughly  oval  area  with  slighfly  cplder  (15°)  water  on 
the  east,  south,  west,  and,  probably,  on  the  north  also.  South  of 
Bermuda  the  temperature  was  below  15®.  And  it  was  even  colder 
(12°)  off  the  Bahama  Bank,  falling  to  10°  in  the  northeast  Providence 
Channel,  and  probably  all  along  the  continental  slope,  with  a  tem- 
perature of  only  about  5°  off  Chesapeake  Bay  at  this  level.  The 
extension  of  a  tongue  of  12°  northward  from  the  Bahama  Bank 
su^ests  that  part  of  the  cold  water,  which  is  banked  up  against  the 
latter,  is  drawn  here  into  the  general  northerly  drift  of  the  Antilles 
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Fig.  17.— Tamperaturw  at  200  meters. 

♦ 

ciUTent;  but  apparently  the  cold  water  at  station  10185  was  the 
result  of  local  upwelling,  not  of  a  cold  band. 

The  distribution  of  salmities  at  600  meters  (fig.  19)  suggests, 
although  it  does  not  parallel,  the  temperature,  the  water  being  saltest 
(over  36.1Voo)  west  of  Bermuda,  where  the  curve  of  36Voo  incloses 
a  roughly  oval  area,  which  was  probably  limited  by  water  of  lower 
salinity  on  the  north,  as  it  certainly  was  on  the  east,  south,  and 
west.  The  low  salinity  of  station  10185  is  as  clearly  a  local  phenome- 
non, as  is  its  low  temperature.  Over  the  southwestern  part  of  the 
area  in  general  the  salinity  was  very  uniform    (36-36.08Voo) ;   but 
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north  of  the  Bahama. Bank  and  along  the  continental  shelf  the 
water  was  much  fresher,  its  salinity  falling  to  about  35.5Voo  off 
tibe  northeast  slope  of  the  bank,  as  far  as  station  10212,  and  in  the 
ProrideoLoe  Channd,  to  34.^/oo  in  the  exit  of  the  Straits  of 
Florida  (station  10206),  and  to  about  35.lVoo  oS  Chesapeake 
Bay.  Thus,  the  low  temperature  and  salinity  which  characterize  the 
surface  waters  west  of  Bermuda  (p.  6,  7)  were  limited  to  a  shallow 
zone,  this  being  the  wannest  and  saltest  area  at  the  000-meter  lerel. 
Similarly  the  very  high  surface  temperature  at  the  mouUi  of  the 


Fio.  18.— Temperatnrw  at  600 


Straits  of  Florida  and  northeast  of  the  Bahamas  in  general  was 
equally  superficial,  cold  water  rising  nearer  to  the  surface  there  than 
over  the  oceanic  basin. 

At  1,000  meters  conditions  are  puzzling.  It  is  clear  that  the 
temperature  at  this  level  was  highest  (12®-13^)  northwest  of  Ber- 
muda, and  that  most  of  the  area  studied  was  about  10^,  with  cooler 
water  near  the  coast — i.  e.,  that  the  general  distribution  of  temper- 
ature was  essentially  similar  to  that  of  the  600-meter  level.  But  the 
low  temperatures  (about  7®)  at  stations  10181,  10183,  10185,  and 
10171,  suggest  a  tongue  of  cold  water,  extending  from  southeast  to 
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northwest,  right  across  the  area  traversed  by  the  Bache,  which  has  no 
counterpart  at  the  higher  level.  Its  outline  forbids  the  assumption 
that  it  can  be  northern  wat^r,  imless  in  the  form  of  an  upw^ing.  How- 
ever, the  existence  of  such  a  tongue  depends  on  the  temperature  read- 
ing at  station  10171,  and  as  this  is  not  accompanied  by  correspond- 
ingly low  salinity,  but  the  contrary,  it  is  natural  to  wonder  whether 
it  is  correct.  Discarding  this  one  reading,  the  warm  (10®)  water 
would  hardly  be  indented  on  the  southeast  (fig.  20),  and  the  temp^cra- 
ture  curves  would  agree  much  more  closely  with  the  salinities.    The 
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lowest  temperatures  at  this  level  were  oflF  Cape  Hatt^as  (4*'-5®)  and 
oft  the  Bahama  Bank,  and  it  is  probable,  though  not  certain,  that 
there  was  a  continuous  belt  of  cold  water  all  along  the  continental 
slope.  Salinity  (fig.  21)  like  temperature  at  1,000  meters  was  highest 
northwest  and  west  of  Bermuda,  with  a  similar  slight  indentation  by 
fresher  water  on  the  southeast.  Although  the  salinity,  unlike  the 
temperature,  is  practically  uniform  over  a  considerable  area  east  and 
northeast  of  the  Bahama  Bank — i.  e.,  affords  no  evidence  of  upwelling 
on  the  slope — this  apparent  difference  is  not  essential,  because  the 
comparative  imiformity  of  salinity  below  1,000  meters  make^  it  a  far 
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less  obvious  index  to  upwelling  than  temperature  at  this  or  greater 
depths.  At  1,800  meters  the  temperature  was  very  nearly  uniform, 
the  extreme  range  being  only  from  8.5*^  to  4.2**,  with  water  as  warm 
as  4®  for  approximately  400  miles  west  of  Bermuda.  At  this  level 
the  extreme  range  of  salinity  was  only  0.0?*/oo  (34.94-36.01  Voo), 
water  of  86*/oo  occupying  an  elipse  between  Bermuda  and  the 
Bahamas,  apparently  surroimded  by  slightly  fresher  water — i.  e., 
roughly  corresponding  to  the  area  of  highest  temperature  at  this 
level.    Thus,  the  effect  of  the  warm  salt  water  of  the  Florida  and 
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Antilles  currents,  so  noticeable  on  the  surface,  is  hardly  to  be  traced 
below  600  meters,  by  either  salinity  or  temperature.  On  the  con- 
trary, the  cold,  comparatively  fresh  water  of  the  deeps  rises  nearer 
to  the  surface  imder  them  than  in  the  region  west  of  Bermuda,  and 
apparently  this  is  also  the  case  south  and  east  of  Bermuda.  Thus 
we  have,  west  of  Bermuda,  a  mass  of  water  distinguished  by  high 
temperature  and  salinity,  from  about  200  down  to  1,800  meters. 

There  is,  of  course,  nothing  novel  in  the  observation  that  the  water, 
as  a  whole,  is  warmer  west  of  Bermuda  than  farther  south  or  east — i.  e. , 
that  the  cold  abyss  water  is  farther  from  the  surface.    Indeed,  the 
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general  approach  of  the  water  of  the  abyss  toward  the  surface,  from 
about  latitude  30^  toward  the  Equator,  is  one  of  the  most  essential 
features  of  oceanic  temperature  and  one  of  the  most  significant  in  its 
bearing  on  the  general  system  of  oceanic  circulation.' 

It  is  interesting  that  while  the  600-meter  temperatures  of  the  Bache 
agr6e  very  well  with  earlier  records,  the  warmest  water  west  and  north- 
west of  Bermuda  being  16.3*^-16.6®,  as  against  16.8*^  as  given  \>j  Schott 
(1902),  at  1,000  meters  the  Bache  records  are  notably  warmer,  13®  as 
against  8.2®,  according  to  Schott  (1902,  1912) — that  is  to  say,  the 
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Fig.  21.— Salinity  at  1,000  mttvs. 

abyss  water  was  farther  from  the  surface — and  even  at  600  meters  the 
area  of  6®  water  extended  farther  to  the  south  (to  about  28®  north 
latitude)  than  it  is  represented  by  Schott  (about  31®  north  latitude), 
though  hardly  as  far  to  the  westward.  Otherwise,  the  Bache  and 
Valdivia  charts  agree  very  well  for  this  level.  Even  at  1,000  meters, 
the  geographic  location  of  the  absolute  maximum  is  very  nearly 
the  same  in  Schott's  chart  as  in  our  own.  In  short,  the  work  of 
the  Bache  corroborates  in  general  the  earlier  temperature  records; 
but  the  saUnities   are  a  distinct  addition  to  oceanography,  there 

a  For  an  excellent  acooont  ol  this  phenomenon,  see  Schott  (1012),  p.  180. 
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being  practically  no  previous  records  for  the  middepths  in  this 
region.  The  discovery  that  the  general  distribution  of  salinity  is  the 
same  as  that  of  temperature — i.  e.,  highest  west  of  Bermuda  (except 
on  the  immediate  surface) — ^is  a  further  corroboration  of  the  upwelling 
of  abyssal  water  toward  the  Equator. 

THE  STRAITS  OF  FLORIDA. 

The  Straits  of  Florida  are  historic  grounds  for  oceanographic  study, 
thanks  to  the  temperatures  taken  by  the  Blake  (Agassiz,  1888)  and  to 
the  numerous  current  measurements  made  by  the  United  States  Coast 
and  Geodetic  Survey,  especially  by  Capt.  Piljsbury  (1886, 1887, 1889). 
However,  it  remained  for  the  Ba4^1ie  to  obtain  satisfactory  series  of 
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Fn.  22.~Temp6rati]r6  sections  oo  the  line  Key  West-Hftbana;  stations  10197,  10108,  10190,  10000,  10901; 
and  off  Pensacola,  Fla.,  March  13, 1885  ( ,  Atbatrou). 

salinities,  simidtaneous  with  temperatiu^es.  Three  profiles  were 
drawn  across  the  Straits — one  from  Key  West  to  Habana,  one  from 
Cape  Florida  to  Gun  Cay  (coinciding  with  the  Blake  and  with  Pills- 
bury's  profiles),  and  the  third  from  oflF  Jupiter  Inlet  to  the  northern 
end  of  the  Little  Bahama  Bank. 

The  Bache  found  a  general  rise  in  surface  temperature,  from  north 
to  south,  along  the  whole  length  of  the  channel,  the  water  being  warm- 
est (24.70®)  approximately  20  miles  from  Habana — i.  e.,  in  the  posi- 
tion of  the  axis  of  the  Florida  current  at  low  declination  of  the  moon. 
The  surface  was  cooler  immediately  oflF  Key  West  than  anywhere  else 
in  the  Straits  (station  10197,  20.78°)  with  a  slight  but  progressive 
warming  along  the  Florida  coast  from  southwest  to  east  and  north. 
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Water  warmer  than  24°  was  confined  to  the  southern  and  western 
part  of  the  chaimel,  and  the  water  in  the  Old  Bahama  Channel  was 
probably  as  warm  as  24°,  while  the  surface  was  fractionally  cooler 
along  the  western  face  of  the  Bahama  Bank.  At  the  northern  end 
of  the  channel  the  surface  temperature  was  23.6°~23.7°,  and  it  was 
considerably  cooler  east  of  the  Bahama  Bank,  as  pointed  out  (p.  6). 
Thus,  the  inequalities  in  surface  temperature  are  gradually  dissipated 
from  west  to  east  and  north,  the  temperature  range  diminishing 
from  4°  off  Habana  to  practically  zero  off  Jupiter  Inlet.  As  a  whole, 
the  Straits  were  considerably  warmer  on  the  suif  aceilian  the  Atlantic 
water  east  of  the  Bahama  Bank. 
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.  23.— Salinity  sections  on  the  line  Key  West-Habana;  staUoos  10197, 10190,  lOaoO. 


The  surface  salinity  was  much  more  uniform  than  the  surface  tem- 
perature, the  extreme  range  over  the  whole  length  of  the  channel 
being  about  0.27Voo  only  (35.9^*  to  36.17Voo). 

The  serial  observations  on  the  Key  West-Habana  line  (fig.  22,  23) 
show  that  off  Key  West  the  water  cooled  from  nearly  21°  on  the 
surface  to  11 ""  at  200  meters;  20  miles  farther  south  from  23""  to  14""; 
in  the  center  of  the  channel  only  from  23.5°  to  22°  in  the  same  depth. 
Below  that  depth  the  curves  of  the  ten^>erature  sections  on  this. line 
approach  each  other,  the  temperature  range  at  900  meters  being 
only  1.5°  (7°-8.5°).  The  warmest  station  was  in  the  center  of  the 
Strait  (station  10201).  Unfortunately,  serial  water  samples  were 
taken  at  only  three  of  these  five  stations  (none  at  station  10201, 
perhaps  the  most  interesting  of  all).  However,  they  show  that  the 
salinity  was  lowest  immediately  off  Key  West  (station  10197),  and 
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that  in  the  southern  half  of  the  channel  (stations  10199  and  10200) 
the  saltest  water  (about  36.5Voo)  was  at  200  meters,  with  36Voo 
water  on  the  surface  above  it.  Below  the  200-meter  level  there 
was  a  rapid  vertical  decline  of  salinity  to  about  35-35.2<^/oo  at  600 
meters,  follo\«i^ed  by  a  much  slower  decrease,  to  about  34.9'*/oo 
at  1,100^1,200  meters.  The  temperature  and  salinity  profiles  (fig. 
24,  25)  constructed  .from  these  sections  show  that  water  colder 
than  10®,  and  with  salinity  lower  than  35Voo,  was  banked  up 
against  the  Florida  slope  to  within  200-300  meters  of  the  surface.  On 
the  Cuban  side  of  the  profile  water  of  35Voo  was  met  only  below 
about  900  meters  (10®  water  at  700  meters).  The  coldest  water  of 
all  (4°-5®)  lay  on  the  bottom  oflF  Habana  below  1,300  meters,  and 
water  equally  cold  may  have  filled  the  trough  below  this  depth,  but 

Sutiont 


Fig.  21.— Temperature  profile,  Key  West-Habana. 

we  have  no  records  from  this  or  greater  depths  on  the  north  side. 
Perhaps  the  most  striking  feature  of  the  profile  apart  from  the  cool 
fresh  water  o£f  Key  West  is  the  band  of  warm  water  at  100-800 
meters  in  the  center  of  the  channel  outlined  by  the  curves  for  tem- 
peratures between  10®  and  20°.  In  the  middepths  this  band  was 
even  warmer  than  the  water  next  to  the  Cuban  coast;  but  the  surface 
water  was  warmest  on  the  Cuban  side  where  there  was  a  surface  layer 
about  100  meters  thick  of  24^-25**. 

Unfortunately,  the  salinity  profile  is  not  complete,  there  being 
no  salinities  for  the  middfepths  at  stations  10198  or  10201;  hence  it 
is  a  question  whether  the  warm  band  just  mentioned  was  charac- 
terized by  high  salinity  as  well  as  by  high  temperature.  There  is 
nothing  in  the  data  from  the  other  stations  along  this  line  to  forbid 
such  an  assumption.    The  range  of  surface  salinity  was  only  about 
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0.17Voo  (from  35.93  to  36.lVoo),  the  surface  being  freshest  on  the  Cuban 
side,  above  the  saltest  water  (36.5Voo),  as  just  noted. 

Apart  from  a  possible  salt  tongue  in  the  center  of  the  channel,  the 
salinity  curves  as  a  whole  dip  from  north  to  south,  and  it  is  worth 


Fia.  35.— Salinity  profile,  Key  West-Habana. 


noting  that  the  same  vertical  range  of  salinity  (36  to  35Voo)  which 
occupies  900  meters  at  the  southern  end  was  condensed  into  250 
meters  at  the  northern  end  of  the  profile. 

Temperature,  Centigrade 


3  14  16**  16  17  18  19  2ir  21  22  23  24  2S'' 


F».  95.— Temperature  sections  oo  the  Oun  Cay-Cape  Florida  line;  stations  10202, 10203, 10204. 

Between  Cape  Florida  and  Gim  Cay  the  channel  is  only  about  900 
meters  deep  and  60  miles  wide.  Nevertheless,  we  find  as  great  a 
range  of  salinity  (fig.  27)  and  almost  as  great  a  range  of  temperature 
(fig.  26)  as  in  the  Key  West-Habana  profile.  As  before,  the  water 
was  coldest  and  freshest  next  to  Florida,  warmest  and  saltest  off 
the  Bahama  Bank;  and  the  two  eastern  stations  are  saltest  (36.5Voo) 
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at  200  meterS;  below  which  level  there  is  a  rapid  decrease  of  salinity 
to  34.85Voo  at  800  meters  in  the  center  of  the  channel,  and  to  35.5Voo 
at  700  meters  oflF  Gun  Cay. 

At  all  three  stations  along  this  line  the  vertical  cooling  was  rapid, 
the  temperature  dropping  off  Cape  Florida  from  21®  to  10.5®  in  a 
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Fio.  S7.— Salinity  seottons  on  the  Oon  Cay-Cape  Florida  line;  staUoos  10302, 10203,  IQm. 

distance  of  50  meters;  from  24^  on  the  surface  to  6°  at  800  meters 
in  the  center  of  the  channel;  from  23°  to  12®  in  700  meters  off  Gun 
Cay.  The  temperature  profile  (fig.  28)  shows  no  trace  of  the  warm 
tongue  so  conspicuous  between  Key  West  and  Habana,  and  the 
warmest  water  (24®-25°)  was  on  the  surface  in  the  center  of  the 
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Fio.  28.— Temperature  profile  across  the  Straits  of  Florida,  Qun  Cay-Cape  Florida. 

channel,  instead  of  on  the  Bahaman  side,  besides  behig  fractionally 
cooler  than  the  highest  surface  temperatures  off  Habana.  The 
banking  up  of  water  colder  than  10°  and  fresher  than  35Voo 
against  Florida  is  even  more  pronounced  than  in  the  preceding 
profile,  water  with  these  characteristics  rising  to  within  about  175 
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meters  oflF  Cape  Florida;  to  about  250  meters  off  Key  West.  The 
same  lenticular  mass  of  36.5°/oo  water  (fig.  29)  is  to  be  seen  on 
the  Bahaman  side  and  at  the  same  level  (200  meters),  as  off  Cuba 
in  the  Key  West-Habana  profile.  As  in  the  latter,  the  surface  is 
freshest  where  warmest,  though  this  is  now  in  the  center  of  the 
Strait  instead  of  on  the  Bahaman  side.  The  whole  range  of  surface 
salinity  is  only  about  0.1  Voo-  The  curves  for  temperature  colder 
than  20"^,  and  salinities  lower  than  36Voo,  dip  regularly  from 
west  to  east,  the  curves  for  36°/oo  and  15*^  coinciding  almost 
exactly  with  each  other,  and  the  slope  growing  progressively  steeper 
with  decrease  of  temperature  and  salinity.  The  saltest  and  coldest 
water  was  in  the  deepest  part  of  the  channel,  34.85**/oo  and  6.16"^  at 
800  meters. 
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Fig.  29.~SaUnlty  profile  across  the  Straits  of  Florida,  Gun  Cay  to  Cape  Florida. 

Comparison  between  these  two  profiles  shows  that  the  subsurface 
temperatures  between  Cape  Florida  and  the  Bahama  Bank  agree 
very  closely  with  those  of  the  northern  half  of  the  Key  West-Habana 
profile,  the  curve  for  20®  dipping  from  25  or  30  meters  near  Florida 
to  about  250-275,  the  curve  for  15**  to  about  500  meters  in  both, 
but  below  500  meters  the  Cape  Florida  profile  is  considerably  the 
colder  of  the  two,  depth  for  depth,  its  800-meter  temperature  being 
about  the  same  as  at  the  1,200-meter  temperature  between  Key 
West  and  Habana.  There  was  probably  a  similar  difference  in 
salinity,  though  owing  to  the  lack  of  data  at  stations  10198  and  10201 
complete  comparison  is  not  possible. 

We  find  the  same  general  type  of  temperature  and  salinity  sections 
(fig.  30,  31)  along  the  Jupiter  Inlet-Bahama  Bank  line,  the  water 
saltest  at  200  meters,  warmest  on  the  surface,  with  the  same  general 
rise  in  temperature  and  salinity  from  west  to  east.  The  total  range 
of  both  is  as  great  as  before,  but  the  depth  of  the  channel  having 
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decreased  to  only  700  meters,  the  vertical  increase  is  even  more  rapid 
than  on  the  Cape  Florida  line. 

In  the  profiles  (fig.  32,  33)  the  curves  for  15*^  and  10°  tempera- 
tures and  for  salinities  of  36Voo  and  less  dip  from  west  to  east,  water 
of  10°  and  35^/oo  rising  to  within  about  200  meters  of  the  surface  off 
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Fio.  30.— Tempersture  sections  between  Jupiter  Inlet  and  the  Bahama  Bank,  and  east  of  the  latter; 

stations  10205,  10206,  10207,  10206. 

Jupiter  Inlet;  and  as  was  the  case  off  Cape  Florida,  the  curves  for 
15°  and  36Voo  coincide  with  each  other,  but  the  curve  for  20° 
temperature,  which  likewise  dips  near  Florida,  runs  practically 
horizontal  from  the  center  of  the  channel  eastward  across  the  Bahama 
Bank.    The  mass  of  36.5^/oo  water  once  more  appears  at  200  meters; 
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Fia.  81.-49aUnlty  sections  between  Jupiter  Inlet  and  the  Bahama  Bank,  and  east  of  the  latter;  stations 

10205, 10206, 10207, 10208. 

but  instead  of  beiftgJicaitfi4>P^  ^^^  ®^^  '^y  ^  coast  line,  as  was  the 
case  in  the  preceding  profiles,  it  now  extends  across  the  northern 
end  of  the  Bahama  Bank,  to  join  the  36.5®/oo  surface  water  farther 
east  (fig.  16).  There  is  n^o  surface  water  as  warm  as  24°  in  this 
profile;  but  the  difference  between  the  warmest  readings  in  it  and 
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the  preceding  profile  is  only  fractional,  while  the  surface  was  more 
unifonn,  and  the  mean  surface  temperature  was  fractionally  higher 
(23.7'')  along  the  Jupiter  Inlet  than  the  Cape  Florida  line  (23.04 **). 
In  the  bottom  of  the  channel  the  water  was  of  practically  the  same 
temperature  (5.7°)  and  salinity  (34.85**/oo)  as  between  Cape  Florida 
and  Gun  Cay,  100  meters  deeper. 

^  sutioiM 


Fio.  32.— Temperature  profile  running  east  from  Jupiter  Inlet,  across  the  northern  end  of  the  Bahama  Bank. 

The  vertical  condensation  of  salinity  and  temperature,  and  the 
general  rise  of  cold  fresh  bottom  water  toward  the  surface  from  off 
Habana  to  the  northern  entrance  of  the  channel  is  illustrated  by  an 
artificial  profile  lengthwise  of  the  axis  of  the  channel  (fig.  34),  recon- 
structed from  the  preceding  transverse  profiles.  Several  features 
deserve  mention.  The  very  warm  surface  water  has  been  sufficiently 
emphasized.     Beneath  it  lies  a  band  of  Salter,  cooler  water  (36.5^/o« 
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Fig.  33.— Salinity  profile,  running  east  from  Jupiter  Inlet,  across  the  northern  end  of  the  Bahama  Bank. 

and  20°)  extending  the  whole  length  of  the  profile,  and  continu- 
ous in  both  salinity  and  temperature  with  the  surface  water  east 
of  the  Bahama  Bank  (p.  19,  fig.  15,  16).  Whether  it  is  also  con- 
tinuous with  the  surface  water  of  the  Gulf  of  Mexico  is  not  certain. 
Finally,  at  the  northern  end  of  the  profile  the  rise  of  water  of  6®-10 
temperature  and  34.8-35°/oo  salinity  toward  the  surface  is  very 
evident;  but  water  colder  than  6°  does  not  rise  up  the  slope 
above  the  1,100-meter  level.    Water  of  this  temperature  was  also 
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encountered  at  about  this  same  level  east  of  the  Bahamas  and  also 
in  the  Providence  Channel  (station  10196). 

The  distribution  of  temperature  and  salinity  may  be  further 
illustrated  by  charts  of  the  200,  400,  and/600  meter  levels. 

At  200  meters  (fig.  35)  there  was  a  general  rise  of  temperature 
from  north  and  west  to  south  and  east  from  about  10°  close  to  the 
coast  of  Florida  to  23°  oflf  Habana  and  21.8°  oflF  Gun  Cay.  Opposite 
Jupiter  Inlet,  however,  the  warmest  water  (20.13°)  was  in  the  center 
of  the  channel  at  this  level,  with  a  fractionally  lower  reading  (19.93°) 
oflF  the  northern  end  of  the  Bahama  Bank.     The  range  of  salinity  at 
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FiQ.  34.— Profile  of  salinity  (. 


.),  and  temperature  ( ),  lengthwise  of  the  Straits  of  Florida. 

Horizontal  scale. 

this  level  was  only  1.37*»/oo  (35.3  to  36.67Voo)  with  the  water  freshest 
close  to  the  coast  of  Florida,  while  the  salinity  of  the  southern  and 
eastern  half  of  the  channel  ranged  from  36.5  to  36.67*»/oo  (fig.  36). 

At  400  meters  (fig.  37)  there  was  a  general  west  to  east  warming 
in  the  northern  half  of  the  channel  from  about  9°  near  Florida  to 
16°  near  the  Bahama  Bank;  but  off  Key  West  this  was  comphcated 
by  the  warm  tongue  of  17°  in  the  center  of  the  channel,  already 
described  for  the  Key  West-Habana  profile.  At  this  level  the  range 
of  salinity  (fig.  38)  was  from  35.P/oo  (station  10206)  to  36.2°/oo; 
lowest  close  to  the  coast  of  Florida,  highest  on   the  south  and 
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east  side  of  the  channel,  the  curves  for  35.5  and  36°/oo  suggesting, 
although  they  do  not  precisely  reproduce,  the  curves  for  10®  and 
15®  temperatures,  respectively.  The  lack  of  data  from  the  mid- 
depths  at  station  10201  leaves  the  possibiUty  open  that  there 
may  have  been  a  tongue  of  still  Salter  water  at  the  west  end  of  the 
channel,  to  correspond  with  the  tongue  of  high  temperature  there. 
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Fio.  35.^Tempeniture  In  the  Straits  of  Florida  at  200  meters,  Mardi,  1914. 

At  600  meters,  however  (fig.  39),  the  warm  water  at  station  10201 
has  lost  its  tonguelike  character,  being  continuous  with  the  general 
temperature  (12^-13°)  of  the  southeastern  and  eastern  parts  of  the 
Straits.  At  this  level  the  water  was  7^-10**  along  the  Florida  side 
of  the  channel,  and  there  was  a  second  cold  area  oflf  Habana  (9^-10*^), 
apparently  a  tongue  from  the  west. 
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At  800  meters  the  distribution  of  temperature  was  much  the  same, 
coldest  off  Florida,  and  again  off  Habana,  warmest  in  tiie  center  of 
the  channel  between  Key  West  and  Habana,  and  on  the  east  side  of 
the  Straits,  but  the  absolute  value  everywhere  l®-3®  lower.  Below 
800  meters  there  was  a  general  rise  in  temp^ature  from  north  and 
west  to  south  and  east. 
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Fio.  36.— Salinity  In  the  Straits  of  Florida  at  300  mtUn,  March,  1014. 

Owing  to  the  insufficiency  of  the  records  on  the  Key  West-Habana 
line,  it  is  not  possible  to  plot  the  600-meter  salinity.  In  the  northern 
half  of  the  channel  it  ranged  from  about  34.9®/oo  oflf  Florida  to  35.6Voo 
oflF  the  Bahama  Bank,  the  curve  for  SS^^/oo  running,  roughly,  north 
and  south.  Judging  from  stations  10200  and  10199,  where  the 
salinity,  respectively,  was  35  and  35.27Voo,  and  from  station  10197, 
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where  it  was  35.3Voo  at  200  meters,  there  was  probably  a  general 
rise,  north  to  south,  from  below  35Voo  to  about  35.3Voo  at  600  meters, 
at  the  west  end  of  the  Straits  as  well.  This  rise  in  salinity,  from  the 
Floridan  to  the  Cuban  and  Bahaman  side  of  the  channel,  is  still 
traceable  at  800  meters,  where  the  salinity  rose  from  34.85-34.9**/oo 
at  stations  10200  and  10203  to  35.1Voo  oflf  Habana  and  35.4*>/oo  oflF 
Gim  Cay. 
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Fio.  37.~Temp6ratara  at  400  meters  in  the  Straits  of  Florida,  March,  1914. 

The  future  must  show  whether  the  salinities  outlined  above  are 
normal  for  the  Straits,  there  being  no  reUable  data  for  comparison; 
neither,  for  that  matter,  are  the  subsurface  salinities  known  for  any 
part  of  the  Gulf  of  Mexico,  the  various  hydrometer  readings  which 
have  been  taken  there  being  too  high  (Erummel,  1907,  p.  357),  nor 
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for  the  water  immediately  Horth  of  the  Bahamas.  But  the  Sbke 
temperature  eeriee  taken  in  1878  between  the  TortHgas  and  Caba, 
and  on  the  Ci^  FloiidarGun  Cay  fine,  rereal  the  saoM  gmieral  dip 
of  the  temperatwe  enrree  frcttn  north  and  west  to  south  and  ^ist, 
and  the  same  banking  up  of  cold  water  against  Florida  that  diarac- 
terize  the  profiles  run  by  the  Bache. 
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Fm.  88.-^SallBay  At  lOOattenlatiM  8«siito4>r  RotUa,  lurch,  19U. 

At  the  western  end  of  the  Straits  the  temperatures  for  the  two 
years  agree  very  closdy  off  Cuba  (fig.  40)  and  <m  the  Florida  side 
(fig.  41  )y  except  that  the  immediate  surfaee  was  warmer  in  May,  1878, 
than  in  Mar<&,  1914,  as  might  have  be^i  expected  from  the  differ- 
ence in  season.  Otiierwise  the  only  notable  deviation  in  the  curves 
isthatthel,800-metertemperatwewfla6^higherin  1878  than  in  1914, 
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the  water  between  700  and  1,300  meters  1**-1.5®  colder;  and  in  the 
center  of  the  chaoBel  (fig.  42)  the  water  was  considerably  colder  in 
the  Buddq^ths  in  1878,  the  warm  band  so  notable  in  the  BdcJie 
profile  being  absent.  Consequendy,  die  temperatiire  curves  in  the 
Blake  profile  (Agassiz,  1888^  p.  231,  lag.  167)  dip  more  regularly  from 
north  to  south. 
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Fio.  ao.— T«mp«ntitr»  a*  609  iiMtenin  the  Straits  of  FloridA,  March,  1014. 

The  BMce  profile  (Agas^,  1888)  on  the  Cape  Florida-Gun  Cay 
line  shows  tiiat  water  eold^  than  10^  was  much  neM:er  the  surface 
in  1878  than  in  1914,  although  the  temperature  in  tiie  bottom  of  the 
channel  was  very  nearly  the  same  (5.5®  to  6.1®)  for  the  two  years. 
Near  the  surface,  however,  the  Blake  temperatures  taken  in  May 
were  higher  than  the  Badie  readings  in  March,  the  temperature  sec- 
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and  off  Port  MurM,  Cuba,  by  the  Blak4,  May  12, 1878  ( ). 
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tions  showing  that  seasonal  warming  had  progressed  down  to  about 
100  meters  at  that  season. 

The  fact  that  cold  water  was  banked  up  against  Florida  in  both 
years  is  evidence  that  the  general  distribution  of  temperature  encoun- 
tered by  the  Bache  is  tiie  normal  condition  for  the  Straits;  but  there 
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Fio.  43.— Temperature  sections  in  the  middle  of  the  Straits  between  Gun  Cay  and  Cape  Florida,  Bocke 
(station  10208), ,  and  by  the  Blake,  May  30, 1878, 

are  evidently  considerable  variations  from  year  to  year  in  the  abso- 
lute temperature  in  the  middepths,  which  probably  depend  on  varia- 
tions in  the  deep-water  currents  of  the  Straits, 

It  is,  of  course,  common  knowledge  that  a  very  strong  surface  cur- 
rent flows  out  of  the  Gulf  of  Mexico  via  the  Straits  of  Florida,*  but 
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Fio.  44.— Temperature  sections  40  miles  northeast  of  Habana,  March,  1914,  Bockt  (station  10201), 

and  about  95  miles  northwest  of  Habana,  May  17, 1876  (BXokt) 

information  as  to  the  movements  of  the  water  in  the  deeper  parts  of 
the  Straits  is  scanty.  Mitchell  (1869),  it  is  true,  believed  that  he 
foxmd  both  velocity  and  direction  constant  down  to  600  fathoms 
o£F  the  Cuban  coast,  and  his  conclusion  was  accepted  by  Alexander 

a  For  an  excellent  summary  of  the  history  of  the  Gulf  Stream,  see  Krilmmel  (1911),  p.  574. 
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Agassiz  (1888).  The  explorations  by  the  United  States  Coast  and 
Geodetic  Survey  (Pillsbury,  1886,  1887,  1889)  show  that  an  imper- 
feet  method  of  observation  had  mueh  to  do  with  this  result,  meas- 
uremants  with  eurrent  meters  at  niimennis  stations  demonstrating 
that  as  a  whole  the  current  was  strongest  on  th«  surface,  deereasmg 
progressively  with  depth;  and  alUiough  it  was  still  perceptible  and 
sometimes  as  strong  as  the  surface  cmrent  at  130  fathoms  (237 
meters),  t^e  lowest  level  at  which  readings  were  regularly  taken, 
the  rate  of  decrease  suggested  comparative  stagnation  bdow  about 
250  fathoms  (457  meters).  Although  the  £(k^  made  no  aetual  current 
measurements,  yet  the  difficulties  encountered  in  using  the  oceano- 
graphic  apparatus  showed  that  the  curr^it  ran  very  mueh  more 
rapidly  on  the  surface  tban  in  the  middepths. 
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But  densities  show  that  the  water  can  not  be  stagnant  in  the 
bottom  of  the  channel,  for  water  of  1.03  is  highw  at  its  exit  than 
at  its  ^entrance,  a  state  erf  instability  which  can  only  be  main- 
tained in  one  of  two  ways — ^i.  e.,^ther  by  a  movement  oi  abyssal 
water  from  the  Gulf  of  Mexico  up  tlie  slope  of  the  channel,  or  by  a 
cold  bottom  current  from  the  Atlantic.  The  last  supposition  has 
nothing  except  the  persistent  and  still  popular  tendency  to  credit 
all  cool  water  along  our  coasts  to  the  Labrador  current  ^  to  support 
it.  On  the  contrary,  as  Agassix  long  ago  pointed  out,  the  fact  that 
the  general  temperature  of  the  Straits  is  the  same  as  that  of  the 
mass  of  water  west  of  it,  but  considerably  lower  than  that  of  the 
Atlantic  water  into  whidi  it  debouches,  in  itself  seems  to  forbid  the 
possibility  that  the  cold  water  in  the  Straits  of  Florida  comes  from 
the  north.    A  study  of  the  Make  temperature  sections  on  succeetsive 


(1913);  Sol^  (1911). 
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lines  normal  to  the  coast,  from  Cape  Canaveral  northward  (Agassiz, 
1888,  fig.  176),  shows  that  except  on  the  immediate  surface  the  Gulf 
Stream  retains  its  character  as  a  cool  cmrent  as  far  as  Cape  Fear, 
beyond  which  it  is  indistingiBsbable  from  the  water  farther  to  the 
east.  Fmrth^rmore,  the  evidaice  of  saBnity  is,  if  anything,  even 
more  conclusive,  because  while  the  bottom  water  of  the  channel 
(34.8-34.9^/eo)  is  continuous  with  the  abyssal  water  off  Habana 
at  its  west  end  and  hence  of  the  Gulf,  off  the  Bahamas  water  of  this 
salinity  was  encountered  only  below  1,800  met^*d,  a  vertical  drop 
of  1,000  meters  from  the  exit  of  the  channel.  Hence,  to  suppose 
that  the  bottom  water  of  the  Straits  enters  from  the  Atlanta  abyss, 
we  must  assume  a  vertical  upweUing  of  1,000  met^:s,  of  which  there 
is  no  evidence  whatever.  And  it  can  not  be  coastal  water  from  the 
north,  because  far  too  salt.    In  short,  it  is  clear  that  the  bottom 

SUtions 
Met 


FiQ.  46.— Frafile  of  density,  st  tempentlure  in  fitu  and  corrected  for  pressure,  across  tbe  Straits  of  Florida, 

Gun  Cay  to  Cape  Florida. 

current  in  the  Straits  must  flow  in  the  same  direction  as  the  surface 
current — i.  e.,  from  the  Gulf  of  Mexico — driving  the  heavy  abyssal 
water  of  the  latter  (1.03+)  up  Uie  slope,  thus  producing  the 
density  gradient  mentioned  above.  This  bottom  current  inust  be 
constant,  or  nearly  so,  since  the  rise  of  cold  comparatively  fresh 
water  from  the  deeps  of  the  Gulf  up  the  rifling  floor  of  the  Straits  to 
near  the  surface  at  its  exit  is  now  shown  to  be  a  permanent  phe- 
nomenon. In  short,  the  countetcurrents  occasionally  detected  by 
PiUsbury  on  the  bottcnn  on  the  Florida  side  ot  the  channel  at  about 
100  fathoms,  like  the  surface  coimtercurrents  so  long  recognized  by 
manners,  are  merely  local  reaction  phenomena,  or  eddies.  How- 
ever, the  velocity  of  the  bottom  current  is  certainly  only  a  fraction 
of  the  surface  drift;  and  it  may  be  very  small  indeed. 

The  close  agreement  between  the  salinity  of  the  bottom  of  the 
Straits  and  that  of  the  water  in  the  Atlantic  abyss  is  not  the  least 
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interesting  discovery  made  by  the  BcLche,  for  it  shows  that  the 
salinity  of  the  water  which  flows  into  the  Caribbean  Sea  through  the 
bottom  of  the  Windward  Passage  (between  Cuba  and  Haiti),  the 
Anegada  Passage  (between  Sombrero  and  the  Virgin  Islands),  and 
possibly  the  passages  between  Dominica,  Martinique,  St.  Lucia,  and 
St.  Vincent,  and  thence  into  the  Gulf  of  Mexico  via  the  bottom  of 
the  Yucatan  Channel,  is  unaltered  during  its  sojourn  there,  a  gen- 
eralization which  also  holds  for  temperature,  as  pointed  out  by  A. 
Agaasiz  (1888,  p.  220). 

The  vertical  distribution  of  temperature  in  the  upper  layers  on 
the  southern  half  of  the  Key  West-Habana  line  is  generally  similar 
to  that  of  the  southwestern  part  of  the  Gulf  and  Straits  of  Yucatan. 
In  spite  of  the  interval  of  40  years  between  the  two  sets  of  observa- 
tions, the  temperature  at  Bache  station  10021  agrees  almost  exactly, 
down  to  800  meters,  with  the  temperature  encountered  by  the  BVdce 
on  May  17,  1876,  about  95  miles  northwest  of  Habana,  except  for 
being  cooler  at  the  immediate  surface,  a  difference  to  be  expected 
because  of  the  different  seasons.  And  the  slightly  cooler  water  off 
Habana  (station  10199)  was  almost  exactly  identical  with  the  tem- 
peratures taken  by  the  Blake  in  1878  on  the  east  side  of  the  Yucatan 
Channel  close  to  Cape  San  Antonio,  except,  as  before,  for  a  seasonal 
difference  on  the  immediate  surface. 

The  much  colder  and  fresher  water  off  Key  West  must  have  a 
twofold  origin.  Probably  it  comes  chiefly  from  the  current  which 
flows  around  the  northern  and  eastern  sides  of  the  Gulf,  following 
the  200.meter  curve  (British  Admiralty,  1897;  Soley,  1911).  This 
current  is  considerably  colder  at  all  depths  down  to  about  800  meters 
than  the  water  in  the  central  and  southern  parts  of  the  Gulf,  as 
shown  by  temperatures  taken  off  Apalachicola,  Fla.,  by  the  United 
States  Fish  Commission  steamer  Albatross^  on  March  13,  1885, 
receiving  its  low  temperature  from  the  cold  water  in  the  north- 
western part  of  the  Gulf  (Krammel,  1907).  The  water  is  even 
colder  on  the  surface  at  this  season  along  the  north  shore  of  the 
Guff  than  in  the  Straits.  However,  this  cold  surface  is  confined  to  a 
very  narrow  belt  (Deutsche  Seevxihrte^  1882)  and  is  probably  due  to 
the  cold  '' northers '*  which  blow  so  often  in  winter. 

The  fact  that,  except  for  this  shallow  surface  layer,  the  water  was 
considerably  colder  close  to  Key  West  than  the  Alhatross  found  it 
in  the  northern  part  of  the  Gulf  (fig.  26),  indicates  that  some  up- 
welling  was  taking  place  from  the  deeps  of  the  Gulf.  Thus,  tempera- 
tures suggest  that  the  west  end  of  the  Straits  b  a  ccmdensed  epitome 
of  the  Gulf  as  a  whole,  water  from  the  north  flowing  around  the 
Florida  cays,  from  the  center  of  the  Gulf  into  the  center  of  the 

a  Dredging  and  other  records  of  the  United  States  Fish  Commisskm  steamer  il(6a^oat,  etc.;  Toimieiid, 
C.  H.;  Report  United  States  Commiaaion  of  Fish  and  Fisheries,  1900,  p.  404. 


Digitized  by 


Google 


EXI>L0RATI0NS,  WESTEKN  ATLAKTIC,  STEAMER  BAOHE,  1914.      45 

Straits,  and  from  the  southern  part  of  the  Gulf  along  the  shore  of 
Cuba,  mto  the  southern  side  of  the  Straits,  as  into  a  funnel.  Up- 
welling  of  bottom  water  against  the  coast  of  Florida  grows  more 
pronounced  as  this  tremendous  mass  of  water  forces  its  way  farther 
and  farther  into  the  ever  narrowing  and  shoaling  channel. 

The  imity  of  temperature  between  the  western  end  of  the  Straits 
in  1914,  and  the  Gulf  of  Mexico  as  a  whole  in  1878,  is  further 
interesting  because  it  shows  that  the  difference  of  temperature  in 
the  eastern  end  of  the  Straits  in  the  two  years  can  not  have  been  due 
to  any  intrinsic  difference  in  the  reservoir  from  which  the  water 
came,  but  must  have  been  the  result  of  a  greater  flow  of  cold  bottom 
water  in  1878  than  in  1914.  For  all  that  is  yet  known,  this  may  be 
a  seasonal,  not  a  vicarious  or  periodic,  variation. 

The  banking  up  of  cold  water  against  Florida  is  usually  classed  as 
the  effect  of  the  rotation  of  the  earth,  forcing  the  water  out  of  its 
course  toward  the  right  against  Cuba  and  the  Bahama  Bank,  with 
consequent  upwelling  from  the  deep  layers  on  the  left-hand  side  of 
the  channel,  according  to  Ekman's  (1905)  theory  (Kriimmel,  1911, 
p.  459).  The  discovery  that  the  cold  comparatively  fresh  water 
next  to  Florida  is  largely  true  abyssal  water  from  the  Gulf  of  Mexico 
supports  this  view.  The  density  profile.  Cape  Florida  to  Gim  Cay 
(fig.  46),  shows  how  much  lighter,  as  well  as  fresher  and  colder,  the 
water  was  on  the  left  than  on  the  right  side  of  the  current,**  an 
illustration  of  how  effective  the  deflective  force  of  the  earth's  rotation 
is  in  establishing  the  distribution  of  temperature  and  salinity  in  a 
current  as  rapid  as  the  Florida  stream. 

THE  COAST  WATER  OtF  CHESAPEAKE  BAT. 

Exploration  of  the  coast  water  was  only  incidental  to  the  main 
work  of  the  Bache,  but  stations  10157-10160  off  the  mouth  of  Chesa- 
peake Bay,  and  a  series  of  observations  taken  on  the  continental 
shelf  in  that  same  general  region  in  January,  1916  (p.  60),  by  the 
Bureau  of  Fisheries  steamer  i?oo«€vrf<,  maybe  discussed  here  because 
of  their  bearing  on  the  general  problem  of  the  origin  of  the  coast 
water  and  its  relationship  to  the  Gulf  Stream  (Bigelow,  1915,  p.  250). 

In  January,  1913  (Bache  stations),  the  temperature  from  the  coast 
out  to  the  35-meter  contour  was  between  6°  and  7*^,  practically 
uniform  from  surface  to  bottom.  The  salinity,  however,  showed 
considerable  vertical  range  even  in  the  small  depth  of  18  meters 
(30.01Voo  on  the  surface,  33.57*»/oo  on  the  bottom,  station  10157), 
and  at  the  35-meter  contour  the  freshest  water  lay  at  20  meters 
(station  10159),  with  salter  water  both  above  and  below  (fig.  48), 

a  For  discussion  of  the  general  problem  of  the  effect  of  the  earth's  rotation  on  ocean  currents,  see  Ekman 
(1905)  and  ICoEwen  (1912).  For  an  excellent  summary  of  the  results  on  actual  ocean  currents,  see  Murray 
and  Hjort  (1912),  p.  276. 
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instead  of  on  the  surface.  Over  the  200-meter  contour,  always  an 
important  zone  off  the  United  States  coast  because  of  the  abrupt 
change  in  the  slope  of  the  bottom  at  this  level,  the  temperature 
was  highest  at  the  middepth  (station  10160,  100  meters,  12*"),  with  9** 
both  on  the  surface  and  on  the  bottom,  the  latter  several  decrees 
warmer  than  the  bottom  temperature  near  tJbe  coast,  in  spite  (tf  the 
greater  depth  (fig.  47).  The  salinity  (fig.  48)  aUo  was  considerably 
higher,  with  a  rapid  vertical  increase  from  the  surface  downward 
to  35.37**/oo  on  the  bottom.     Over  the  1,800-meter  contour,  a  few 
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Fio.  47.— Temperttture  seotkms  off  the  mouth  of  Chesapeake  Bay,  stations  10158,  lOiao,  10101. 

miles  outside  the  continental  shelf  (station  10158,  fig.  47),  the  water 
was  warmer,  depth  for  depth,  being  nearly  uniform  at  11**-12®  down 
to  300  meters,  below  which  level  there  was  a  rapid  cooling  to  about  5^ 
at  700  meters,  followed  by  a  slow  decrease  of  temperature  to  3.55® 
at  1,800  meters.  However,  there  was  no  water  at  this  station 
(fig.  23)  as  salt  as  the  bottom  water  over  the  outer  edge  of  the  shelf, 
the  highest  salinity  being  only  about  35.19Voo  at  300  meters,  with 
a  slow  decrease  below  this  level.  Near  the  surface  the  course  of 
the  salinity  section  is  noteworthy,  the  water  being  freshest  at  20 
meters,  not  on  the  surface.    Eighty-five  miles  farther  offshore  (station 
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10161)  the  water  was  much  wanner  and  salter  in  the  upper  layers 
(maxhnum  temperature  21.5®,  salinity  about  36.45Voo),  with  a 
steady  decline  with  depth,  the  temperature  at  1,800  meters  being 
practicdly  the  same  as  at  station  10158.  Unfortunately,  no  water 
samite  was  taken  at  that  levd;  Th«  density  (corrected  for  pressure 
by  Ekman's  tables  of  IdlO)  was  bwest  at  the  surface  at  all  these 
stations,  greatest  at  the  bottom  (p.  60). 

The  genend  temporatore  profile  (fig.  11)  shows  that  at  this  time 
the  eoast  water  oyer  the  AeM  and  on  the  continental  slope  was  much 
colder  than  the  oceanic  water  farther  east  at  corresponding  depths, 
the  transition  from  one  to  the  other  being  so  sudden  that  the  tem- 
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Fio.  4&— Salinity  sections  off  themoutii  of  Ghaeopeftkc  Bay;  sutions  10158, 10160, 10161. 

perature  curves  dip  very  steeply  from  land  to  sea,  a  typical  '*cold 
wall."  For  example,  the  5®  curve  rises  from  about  1,000  meters  at 
statical  10161  to  about  600  meters  on  the  slope  in  a  horizontal  dis- 
tance of  100  miles,  and  the  uniform  bottom  water  of  the  abyss  (4**, 
and  about  35*^/oo)  from  about  1,800  meters  over  the  oceanic  basin 
to  about  1,200  meters  on  the  slope  in  the  same  distance.  But  the 
cold  coast  water  (about  6^  was  not  continuous  with  the  cold  water 
of  the  abyss,  being  separated  from  it  by  a  band  of  warmer  water 
(9^-10*^  wadiing  the  bottom  at  the  200-meter  level,  and  the  curves 
suggest  that  the  bottom  water  was  even  warmer  (10**-lO  at  about 
250  meters. 
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The  temperatures  over  the  inner  part  of  the  shelf,  both  vertical 
and  horizontal,  were  extremely  uniform. 

Except  for  its  demonstration  that  the  cold  coast  and  abyss  waters 
were  discontinuous,  the  temperature  profile  does  not  throw  much 
light  on  the  movements  of  the  water  in  this  region;  but  the  salinity 
profile  (fig.  49)  is  unusually  instructive  in  this  respect.  In  general, 
salinity,  like  temperature,  was  much  lower  near  the  coast  than  over 
the  oceanic  basin,  with  the  same  sudden  transition  from  one  type  of 
water  to  the  other.  The  distinction  is  even  sharper  in  salinity  than 
in  temperature,  the  coast  wat^r  (33-35^00)  being  separated  by  a 
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Fio.  49— Proflle  of  aalinity, ,  and  density  at  tbetempentore  In  tKu,. 


_,  from  tbe  moath  of 


Chesapeake  Bay,  across  tbe  continental  shelf,  to  a  point  90  miles  southeast  of  the  900  meter  contour. 

zone  of  much  salter  water  some  1,000  meters  thick  from  the  abyssal 
water  (34.9-35**/oo).  On  the  shelf  itself  there  was  a  steady  rise 
of  sahiiity  from  the  land  out  to  about  the  100-meter  contoiu*,  the 
curves  for  successive  salinities  showing  that  the  axis  of  freshest  water 
dipped  from  the  surface  next  the  land  to  about  30  meters  at  station 
10160,  overlying  considerably  salter  bottom  water.  It  is  over  the 
200-meter  contour  that  the  profile  is  most  instructive,  for  here  water 
fresher  than  35^/oo  suddenfy  dips  downward  like  a  tongue  into  the 
Salter  ocean  water,  and  the  bottom  water  of  about  35.37Voo  c^t  station 
10260  seems  to  have  been  entirely  surrounded  by  fresher  water. 
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Such  a  distribution  of  salinity  obviously  suggests  that  water  was  flow- 
ing down  off  the  shelf  into  the  ocean  deeps,  and  densities  are  entirely 
in  harmony  with  this  explanation.  Thus  the  water  was  decidedly 
denser — ^i.  e.,  heavier — over  the  slope  (stations  10258,  10260)  than  at 
corresponding  depths  either  on  tJie  shelf  (stations  10157,  10159, 
p.  59)  or  in  the  ocean  basin  to  the  east  (station  10161,  p.  59);  hence, 
would  naturally  tend  to  sink.  This  is  further  illustrated  by  the 
profile  (fig.  49),  on  which  all  the  density  curves  from  the  surface 
down  to  500  meters  dip  sharply  toward  the  ocean  basin  over  the  200- 
meter  contour,  and  their  gradient  of  about  100  meters  in  a  distance  of 
only  40  miles  is  steep  enough  to  indicate  a  very  potent  dynamic 
cause  for  vertical  circulation  of  this  type.  True,  while  such  a  dis- 
tribution of  density  suggests  a  downpour,  it  does  not  prove  it,  be- 
cause more  or  less  similar  densities  might  result  from  the  opposite 
process — ^i.  e.,  an  upweDing  of  heavy  water  from  the  abyss  over  the 
slope.  But  when  we  add  the  facts  that  this  dense  water  exactly 
coincides  with  the  fresh  tongue  just  described,  and  that  the  tongue 
is  absolutely  separated  from  the  abyss  by  considerably  salter  water 
in  the  middepths,  there  is  no  escape  from  the  conclusion  that  a  down- 
pour or  waterfall  was  actually  taking  place.  If  any  further  con- 
firmation be  needed,  it  is  supphed  by  the  fact  that  the  tempera- 
ture of  the  axis  of  this  tongue  of  34.5-35®/©©  water  (station  10158) 
was  almost  imiform  (11°-12°)  from  the  surface  down  to  300  meters — 
i.  e.,  to  almost  exactly  the  depth  to  which  the  curve  for  35.27oo 
salinity  dips — below  which  there  was  a  rapid  cooling  to  the  consid- 
erably lower  temperatures  (4^-5°)  of  the  abyss.  Had  upweDing 
been  active,  just  the  reverse — ^i.  e.,  a  sudden  vertical  cooling  in  the 
upper  layers — ^would  have  obtained. 

The  sudden  cooling  (fig.  47)  and  the  reversal  of  the  vertical  change 
in  salinity  (fig.  48)  at  300-700  meters  over  the  slope  (station  10158) 
marks  this  zone  as  the  lower  limit  to  the  downward  flow.  The  uni- 
form abyssal  temperature  (about  4^)  and  salinity  (about  34.9-35Voo) 
was  encountered  here  at  about  1,200  meters;  but  in  the  ocean  badn 
to  the  east,  and,  indeed,  along  the  whole  line  to  Bermuda,  the  upper 
limit  to  this  abyssal  water  was  at  about  1 ,800  meters  (p.  16,  fig.  1 1 ,  12) . 
So  uniform  is  this  water  over  the  north  Atlantic  as  a  whole  (Erummel, 
1907),  and  so  closely  do  the  curves  for  35Voo  «^nd  4°  coincide, 
that  this  difference  in  level  is  only  expUcable  as  the  result  of  upwell- 
ing  over  the  lower  part  of  the  continental  slope,  the  first  time  we  have 
actually  been  able  to  demonstrate  this  type  of  circulation  on  any 
large  scale  off  our  coast  (1915).  So  far  as  true  abyssal  water  is  con* 
cemed,  this  updraught  did  not  rise  above  about  1,000  meters;  but 
the  close  agreement  between  the  salinity  and  temperature  of  the 
bottom  water  on  the  slope  (station  10160)  and  of  the  water  of  the  mid- 
zono  at  1,300-1,400  meters  to  the  east  (stations  10161, 10163, 10166) 
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suggests  that  the  latter  ako  was  involved,  moring  up  the  eiape  to 
within  about  200  fathoms  of  the  surface.  All  this,  of  eoimie,  suggests 
that  upwelling  from  the  middep ths  may  play  a  r6le  of  some  in^iortanoe 
in  the  mauf acture  of  the  EOfie  of  mixed  water  along  the  contmental 
slope,  though  there  is  no  evidence  that  oceanic  upwelling  «ver  readies 
the  continental  shelf,  as  Petterson  (1897),  C3ark  (1914),  and  others 
have  supposed.  But  while  there  may  have  been  an  up^uuf^t  over 
the  slope  shcn*tly  previous  to  the  cruise  of  the  Bache^  nothing  of  thesort 
was  tijdng  place  at  that  time,  because  the  bottom  water  at  sta^iioii 
10260  was  then  entirely  cut  off  from  the  equally  salt  tm^Hajerd  by 
the  lower  salinities  at  station  10258  (p.  48). 
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A  simple  explanation  for  the  fact  that  the  deecendiiig  tongue  UlA 
not  abtually  follow  the  slope,  but  was  separated  from  it  by  a  layer  of 
Salter,  cooler  water,  is  that  the  latter  is  merely  a  cmitrast  phenomenon, 
the  water  preexistuig  along  this  part  of  the  slope  cut  off  by  the  down- 
pour. The  single  Bache  profile,  unfortunately,  is  not  sufficient  to  dear 
up  this  question.  The  existence  of  the  downpotur  and  of  upw^ng 
below  1,000  met^«,  however,  is  amply  dtfnonstrated. 

The  more  complete  survey  of  the  shrif  abreast  of  Chesapeake  Bay 
carried  out  by  the  Roosevelt  in  1916  (p.  46, 60)  shows  that  the  temp^a- 
ture  was  as  uniform  vertically  in  January,  1916,  as  in  the  correspond- 
ing month  of  1914,  the  greatest  vertical  range  at  any  station  inside 
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the  100-meter  contour  being  only  about  2®  (p.  60),  and  that  the 
temperature  rose,  passing  offshore,  from  about  6°-7*^  new*  the  land  to 
10^-12*^  over  the  continental  slope,  just  as  in  1914  OSg.  50) ;  but  the 
coast  water  as  a  whole  was  1^-2^  wanner  at  corresponding  localities 
and  depths  in  1916  than  in  1914.<»  Unfortunately  the  RooseveU  lines 
did  not  run  off^ore  far  enough  to  meet  the  warm  "  Gulf  Stream ''  water. 

The  salinities  for  the  two  years  likewise  agree,  in  so  far  as  they  rise 
from  the  land  seaward  (fig.  50),  and  in  the  flooding  of  the  siirface 
next  to  the  land  with  water  fresher  than  30**/oo.  But  in  1916  the  water 
ovOT  the  shelf  between  the  20  and  100  meter  contours  was  prac- 
tically uniform  from  surface  to  bottom,  and  the  coast  water  as  a 
whole  .was  sUghtly  salter  than  in  1914. 

A  difference  far  more  important,  if  anjrthing  more  than  apparent, 
is  that  the  profiles  for  1916  (fig.  51,  52)  do  not  show  anything  com- 
parable to  the  downpour  outside  the  slope,  so  unmistakable  in  1914; 
but  it  is  possible  that  something  of  the  sort  would  have  appeared, 
had  the  profiles  run  far  enough  offshore  to  reach  the  warm  ocean 
water,  for  the  curves  for  35®/oo  and  35.2^0©  salinity  strongly  suggest 
the  corresponding  values  for  1914  (fig.  49),  so  far  as  they  go. 
Assuming  the  density  of  the  ocean  water  to  have  been  about  the  same 
in  1916  as  in  1914,  which  was  probably  the  case,  there  would  have 
been  the  same  dynamic  tendency  for  the  water  over  the  slope  to  sink, 
in  1916  as  in  1914,  because  the  density  was  practically  the  same,  at 
corresponding  locations  on  the  slope,  for  the  Roosevelt  as  for  the  Bdche 
stations  (p.  59,  60).  There  is  nothing  in  temperature  to  forbid  it;  on 
the  contrary,  the  fact  that  water  colder  than  10*^  projected  seaward 
from  the  shelf  into  the  warmer  water  offshore  in  1916  (fig.  51)  dis- 
tinctly indicates  a  seaward  flow  at  about  the  50-meter  level;  and  the 
temperature  ciu^ee  over  the  slope  for  the  two  years  are  readily 
reconciled  with  each  other  on  the  assmnption  that  the  seaward  flow 
over  the  outer  part  of  the  shelf  was  localized  in  the  upper  30  meters 
in  1914,  as  indeed  saUnity  demands,  whereas  in  1916  it  was  rather 
deeper.  In  1916  the  slope,  at  150-250  meters,  was  washed  by  water 
of  12*^,  a  typical  warm  belt  of  the  sort  we  are  familiar  with  further 
northin  summer  (Bigelow,  1915),  whereas  in  1914  there  was  no  bottom 
water  warmer  than  10®  along  this  line.  But  as  winter  cooling  seems  to 
have  progressed  further  by  the  end  of  January  in  1914  than  in  1916, 
^lis  difference  is,  to  all  intents  and  purposes,  a  seasonal  one. 

The  salinity  of  the  downward  flowing  tongue  of  January,  1914 
(34-34.5''/oo),  together  with  its  comparatively  low  temperature, 
identifies  it  as  the  mixed  water  resulting  from  the  contact  of  ocean 
with  coast  water.  This  contact,  as  is  well  known,  takes  place  all 
along  the  continental  slope  as  far  north  as  the  Grand  Banks  of  New 

a  The  mlntnuim  temperature  was  lower  In  1916  (station  8451, 5.8*)  than  in  1913  (sUtlon  10167, 6.3*); 
but  this  difference  may  be  due  to  different  geographic  locations. 
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Foundland.  But  whether  the  water  thus  manufactured  tends  to 
sink,  or  float,  depends  on  the  density  resulting  from  the  precise 
temperature  and  salinity  at  any  given  locality,  compared  to  that  of 
the  upper  300  meters  or  so  in  the  warmer,  but  Salter,  water  east  of  it. 
And,  unfortunately,  the  relative  densities  of  the  two,  off  our  coasts, 
are  only  known  off  Chesapeake  Bay,  and  along  a  profile  some  40  miles 

Stations 

,,        „  45      46 

Meter  0  ^ * S-* 

too  \  2o 


Fio.  61.— Temperature  profile  across  the  continental  shelf  off  Chesapeake  Bay,  January,  1916  (fiooMHft 
stations  8442,  8443,  8444,  8445,  8446). 

east  of  Cape  Cod,  run  by  the  Grampus  in  July,  1914,  none  of  our 
other  profiles  across  the  slope  having  reached  the  undiluted  ocean 
water.  The  density  of  the  mixed  water,  however,  is  fairly  well  known 
for  the  summer  season  from  Chesapeake  Bay  to  Nova  Scotia  (Bige- 
low,  1915).  But  comparison  between  the  two  waters  may  fairly  be 
extended  beyond  these  actual  records,  for  it  is  safe  to  assume  that 
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the  ocean  density  at  any  given  latitude  is  at  least  no  higher  in 
summer  than  in  winter;  probably  lower,  because  of  solar  warming, 
there  being  no  reason  to  expect  any  great  change  in  salinity  out- 
side the  zone  influenced  by  the  coast.  If  this  be  true,  there  is  the 
same  dynamic  tendency  for  the  mixed  water  at  the  50-150  meter 
level,  over  the  slope  off  Chesapeake  Bay,  to  sink  in  summer  as  in 


Meter  I 


Stations 
42  ..      43       3.       44 


45      46 


Fio.  S2.— Salinity  profile  across  the  continental  slielf  off  Chesapeake  Bay,  January,  1910  {RooHveU  statioiu 

8442,  8443,  8444,  8445,  8446). 

winter,  because  the  densities  are  practically  the  same  there  for  the 
two  seasons  (Bdche  station  10158;  Grampus  station  10176,  Bigelow, 
1915,  p.  345)  except  on  the  immediate  surface,  where  the  water  was  so 
light  in  summer  that  it  must  have  been  floating  out  over  the  ocean 
water  offshore  (Bigelow,  1915).  And  summer  densities  were  almost 
precisely  the  same,  at  the  same  relative  position,  off  Delaware  Bay 
(Bigelow,  1915,  station  10171)  as  off  Chesapeake  Bay,  in  1913  (fig.  53). 
87497°— 17 ^ 
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Only  off  Chesapeake  Bay  is  the  actual  density  of  the  mixed  water 
known  for  winter.  But  inasmuch  as  winter  cooling,  off  our  coasts,  is 
most  rapid  and  most  extreme  next  the  land  (Bigelow,  1915),  while  the 
salinity  of  the  coast  watw,  so  far  as  known,  rises  during  autumn  and 
winter  (Bigelow,  1915),  it  follows  that  the  mixed  is  heavier  than  ocean 
water  in  winter  all  along  our  coast,  as  it  certainly  is  off  CJhesapeake 
Bay  (p.  49). 

But  while  the  actual  occurrence  of  a  downpour  over  the  slope  can 
be  considered  as  demonstrated  off  Chesapeake  Bay  in  winter,  and 
off  Georges  Bank  in  summer,  our  summer  profiles  across  the  shelf 
at  intermediate  points  would  be  hard  to  reconcile  with  this  type 
of  vertical  circulation  (Bigelow,  1915).     It  is  possible  that  a  local 
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Fio.  53.— Density  seotloos  in  the  ocean  water  (fiocke  station  10101),  and  in  the  mixed  water  {BoOk*  station 
10158),  off  Chesapeake  Bay^  Janoary,  1014,  and  In  the  mixed  water  {Qmm^put  station  10171),  off  Delaware 
Bay,  July,  1013. 

dynamic  tendency  of  this  sort  might  be  overridden  by  some  more 
wide-spread  type  of  oceanic  circulation.  But  whether  the  down- 
pour be  general  for  the  zone  over  the  continental  slope,  or  only 
local  or  temporary,  the  fact  that  it  actually  occurs  is  one  of  the  most 
interesting  hydrographic  results  of  the  cruise  of  the  Bache^  for  when- 
ever anything  of  the  sort  takes  place  the  mixed  water  must  play  as 
important  a  r6le  in  the  manufacture  of  the  deeper  layers  of  the  coast 
water  on  the  shelf  as  it  does  in  the  Gulf  of  Maine. 

Finally,  it  is  shown  that  there  is  nothing  in  the  Bdche  or  Roosevelt 
temperatures  to  suggest  the  "Arctic"  current  so  often  invoked  off  our 
coasts  (Bigelow,  1915),  the  coast  water  being  far  too  warm  even  in 
January. 
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Table  op  SALiNiriBfl  and  Tbmferatubbs;  "Bachb"  Stations,  1914. 


Date. 


StatioiL 


Lftt.N. 


Loiig.W 


I>opth. 


Salinity. 


Tempera- 
ture. 


Jan.  20. 
Jan.  21. 


Jan.  26... 
Jan.  26-27 

Jan.  27... 
Jan.  28... 


Jon.  29. 


Jan.  30., 


Jan.  31 

9an.  31-Feb.  1. 


Feb.  2.. 


Feb.  3. 
reb.4. 


10167 
10168 


10150 
10160 


10160i 
10161 


10162 
10162) 
10163 


10163) 
10164 
10165 
10166 


10167 
10168 
10160 


10170 
10171 


10172 
10173 


36    46 
36    12 


36    35 
36    12 


35    27 


34  41 
34  03 
33    22 


33  02 

32  29 

32  32 

32  33 


32  31 
32  28 
32    29 


32    18 
32    27 


32    26 
32    27 


Feb.  6.. 


10174 
10175 


10176 


32    28 
32    28 


75    38 
74    25 


75    20 

74    41 


73    14 


73  23 
73  30 
73    37 


73  38 

73  28 

72  55 

72  14 


71  53 
71  41 
71    29 


71    12 
09    56 


69    21 
68    22 


67    41 
66    28 


32   30        65    48 


Meterf. 

0 

18 

0 

20 

100 

300 

700 

1,100 

1,800 

0 

20 

36 

0 

20 

100 

200 

0 

0 

20 

100 

200 

600 

1,000 

1,800 

0 

0 

0 

20 

100 

200 

600 

1,000 

1,800 

0 

0 

0 

0 

20 

100 

200 

600 

1,000 

1,800 

0 

0 

0 

20 

100 

200 

600 

1,000 

1,800 

0 

0 

20 

100 

200 

600 

1,000 

1,800 

0 

0 

20 

100 

200 

600 

800 

1,000 

1,400 

1,800 

3,650 

4,570 

0 

0 

20 

100 

200 

600 

1,000 

1,800 

0 


o/oo 

3a  01 

33.57 
34.94 
34.67 
34.76 
35wl9 
35.01 
35.01 

33!  04 

32.95 

33.22 

34.29 

34.29 

36.28 

35.37? 

36.06 

36.38 

36.36 

36.44 

36.44 

35.99 

35.26 


36.44 
36.49 
36.49 
36.53 
36.44 
36.49 
36.06 
36.41 
34.97 
36.44 
36.56 
36.63 
36.46 
36.47 
36.45 
36.42 
36.08 


36.40 
36.53 
36.44 
36.38 
36.44 
36.42 
36.26 


35.01 
36.40 
36.45 
36.44 
36.45 
36.44 
36.08 
35.71 
34.99 
36.46 
36.44 
36.44 
36.42 
36.44 
36.17 
36.64 


36.46 
34.96 


34.87 
36.44 
36.38 
36.38 
36.36 
36.46 
36.17 


•  a 
6.20 

6.76 
12.30 
11.45 
11.16 
11.40 
4.78 
4.20 
3.65 
7.00 
6.85 
6.75 
9.15 
9.40 
12.00 
9.45 
22.20 
21.50 
21.50 
21.36 
19.60 
15.20 
ia40 
3.70 
19.30 
18.80 
18.95 
18.90 
18.85 
18.90 
16.70 

iao5 

3.80 
19.90 
20.70 
20.40 
19.16 
19.20 
18.80 
18.30 
16.80 

laoo 

4.05 
19.30 
19.10 
18.95 
19.00 
18.85 
18.83 
15.60 
10.50 


18.90 
18.95 
19.03 
18.84 
18.66 
16.10 
6.70 
4.00 
18.90 
18.85 
18.90 
18.70 
18.10 
16.50 
13.10 
1L60 
6.65 
3.90 


18.90 
18.90 
1&90 
18.90 
18.90 
16.30 


36.44  > 


4.20 
19.20 
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56       EXPLORATIONS,  WESTERN   ATLANTIC,  STEAlfEB  BAGHE,  1W4. 
Table  of  Saunities  and  Temperatures;  "Bache"  Stations,  1914 — Continued. 


DO*. 


SUtkNL 


Lat.  N. 


F»b.6. 


10177 


3a    33 


Feb.  17-18.. 
Feb.  18.... 


Feb.  18-19. 
Feb.  19.... 


10178 
10179 


10180 
10181 


32    20 
32    12 


31    53 
31    01 


Feb.  19-30. 
Feb.ao.... 


10183 
10183 


30    27 
29    32 


Feb.  31. 


10184 
10185 


29    17 
29    10 


Feb.  21-23. 
Feb.  33.... 


10186 
10187 


39    15 

28    59 


Feb.  34. 


10188 
10189 


28    51 
28    48 


Long.W 


65    12 


64    21 
64    42 


65    14 

65    58 


66    05 
66    25 


67    07 
67    51 


68  35 

69  33 


70    08 
70    40 


Depth. 


MeUn. 

0 
30 
100 
200 

400 

600 

1,000 

1,200 

1,500 

1,800 

0 

0 

30 

100 

300 

400 

600 

800 

1,000 

1,800 

0 

0 

30 

100 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,500 

1,800 

0 

0 

20 

100 

300 

400 

600 

800 

1,000 

1,400 

1,500 

1,800 

0 

0 

30 

100 

300 

600 

800 

1,000 

1,300 

1,400 

1,800 

0 

0 

20 

100 

300 

600 

800 

1,000 

1,300 

1,400 

1,800 

0 

0 

30 

100 

300 

600 

800 

1,000 

1,300 

1,400 

1,800 


SaUnity. 


96.43 
96.40 
36.44 
36.43 
36.35 
36.00 


35.06 


34.99 
36.42 
36.40 
36.44 
36.44 
36.43 
36.31 
35.90 
35.77 
35.37 
34.99 


36.43 


36.42 
36.44 
36.33 
35.98 
85.37 
35.07 


35.01 
36.56 
36.62 


36.62 
36.53 


36.17 
85w73 


36.56 
36.42 


36.40 
36.35 
35.79 
35.31 
;)6.10 


35.01 
36.47 
36.51 


36.49 
36.47 
36.34 
35.70 
35.19 
35.05 
34.99 
34.99 
36.47 
96.47 


36.45 
36.45 
36.13 
35.55 
35.08 
34.99 
34.99 
34.97 


Tempen- 
tore. 


19.10 
1&05 
18.96 
1&97 
17.40 
15.50 


1L56 
4.35 
3.60 
1&80 
1&64 
1&40 
18.50 
1&52 
17.15 
14.63 
13.74 
9.65 
4.40 
18.10 
19.37 
19.38 
18.78 
18.89 
17.13 
15.30 


7.88 


4.88 


3.89 
30.13 
31.00 
19.97 
30.89 
19.23 
17.41 
16.81 
13.68 
7.67 
5.53 


4.99 
30.07 
19l80 
19l89 
19l55 
17.30 
14.40 

9.67 


4.44 

3.77 
19.40 
19.90 
19.23 
19.36 


16.44 
19.06 
9.06 


5.06 
4.01 
19.47 
19.66 
19.63 
30.83 
17.96 
16.18 


&97 


5.00 
4.10 
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EXPLORATIONS,  WESTERN  ATLANTIC,  STEAMER  BACHE,  1914.       57 
Tablb  op  Salinitieo  and  Temperatures;  *'Bache"  Stations,  1914 — Continued. 


Date. 

StaUon. 

Lat.N. 

Loiig.W. 

Depth. 

Salinity. 

Tempera- 
ture. 

Feb.  25 

10190 
10191 

10102 
10193 

10194 
10195 

10196 
10197 
10198 
10199 

10200 

lOWl 
10202 

•        r 

28    42 

28    33 

28    35 
28    43 

28    51 
29 

25    27 

24  18 
23    59 
23    13 

23    S2 

23    47 

25  34 

71  32 

72  24 

73  33 

74  22 

75  13 

76  23 

n    16 
81    50 
81    60 
81    60 

81    48 

81    47 

79    24 

Metert. 

0 

0 

20 

100 

300 

600 

800 

1.000 

1,200 

1,400 

1.800 

0 

4,528 

4.733 

0 

20 

100 

300 

600 

800 

1,000 

1,200 

1,400 

1.800 

0 

0 

20 

100 

300 

600 

800 

1,000 

1,200 

1,400 

1,800 

0 

20 

100 

500 

1,000 

8,400 

0 

20 

60 

100 

150 

200 

0 

20 

100 

200 

400 

900 

0 

20 

100 

200 

400 

600 

1.200 

0 

20 

100 

200 

400 

600 

1,000 

1.400 

0 

400 

600 

1.700 

0 

20 

100 

200 

300 

400 

500 

700 

36.56 

•  C. 
20.10 

2L42 
21.39 

36.60 
36.33 
35.95 
35.35 
35.03 
35.07 

18.20 
17.70 
15.11 
11.11 

5.53 
4.70 

Vh.^ 

34.96 
86.62 
35.03 
35.03 
36.53 

3.79 
21.58 

I^b.27    

21.75 

21.73 

36.53 
36.53 
35.93 
35.19 
35.03 
35.06 

19.88 
18.01 
14.67 

10.05 
5.35 
4  54 

I^b.  28. 

35.01 
36.53 
36.49 

"*'36.'5i* 
36.47 
36.82 
36.21 
35.03 
35.01 
34.97 
34.99 
36.58 

3.74 
21.55 

21.70 
21.70 
21.38 
17.90 
14.07 
9.87 

Mar.3 

4.37 
8.74 
22.83 

22.84 

Mar.  13.    

36.56 
35.64 
35.08 
34.92 
36.06 
36.02 
36.06 
36.00 
85.66 
35.80 
96.11 
36.11 

22.82 
12.93 
5.20 
2.86 
20  78 

20.89 
20.59 
15.56 
18.80 
11.08 
28.85 
23.06 
20  34 

18.96 

10.36 

Mtr  14              

84.90 
85.97 
86.00 
86.06 
36.58 
86.17 
35.28 
84.92 
35.93 
35.93 
36.26 
86.58 
85.66 
35.03 
34.87 

7.00 
24.34 

24.60 

Mar.  It . 

23.31 

15.93 

11.24 

5.08 

24.78 

24.72 

24.45 

22.34 

13.51 

9.10 

8.31 

4.36 

Mar.  19 

36.06 

23  61 

18.87 

13.45 

34.94 
36.17 

23.35 
23  30 

36.26 
36.67 
36.44 
36.26 
35.81 
85.53 

23.23 
21.82 
18.71 
16.63 
14.15 
12.17 
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5.8       EXPLOBATI0N8,  WE6TEBK  ATLANTIC^  STEAMEB  BAOHE,  IdU. 
Tablb  of  Saunitiss  and  Tbmpbratubbs;  ''Baohb''  Stations,  1914 — ContinHed. 


Date. 

StaUoo. 

Ut.N. 

Looc-W. 

Depth. 

SaUnity. 

Tempan- 
tora. 

•      1 

•      t 

Meun. 

•/oo 

•  a 

Mar.  20 

10203 

25    S4 

79    42 

0 
20 
100 

3&08 

24.08 

24.03 

'86.*» 

23.26 

200 

36.53 

20.17 

300 

35.99 

15. 9S 

400 

35.84 

14.42 

800 

34.85 

6.16 

10204 

25    33 

SO    03 

0 
20 
100 
150 

36.17 
36.20 
36.17 
35.30 

21.76 
21.83 
21.07 
10.72 

10205 

27    06 

79    52 

0 

20 

60 

100 

175 

250 

36.02 
36.06 
36.22 
36.04 
35.43 
34.85 

23.60 
22.88 
22.48 
19.19 
12.25 
6.90 

Mar.  21 

10200 

27    17 

79    40 

0 
20 

36.09 
36.11 

28  75 

28.40 

100 

36.26 

28.40 

200 

36.55 

20.13 

300 

35.82 

14.71 

, 

400 

.       35.10 

9.68 

500 
700 

8.53 

"*34.'86" 

6.70 

10207 

27    82 

79    21 

0 
20 
100 
200 
300 
400 
500 

36.17 
.36.17 
36.20 
36.56 
36.38 
36.08 
35.79 

23.70 
23.60 
23.30 
19.93 
17.61 
15.78 
13.90 

10206 

27    15 

7S    45 

0 
20 
100 
200 

36.42 
36.44 
86.51 
36.53 

22.80 
22.42 

i»."9i 

300 

36.42 

18.78 

500 

36.18 

16.39 

700 

35.37 

10.88 

800 

35.03 

8.26 

Mar.  22. 

10309 

27    57 

78    15 

0 
20 

36.44 
36.45 

22.28 

21.62 

100 

36.49 

20.65 

200 

36.49 

18.57 

400 

36.11 

16.11 

500 

700 

35.97 
35.26 

i6.66 

• 

800 

7.41 

900 

"*36.'6i* 

5.96 

10210 

27    59 

T!    25 

0 
20 
100 
200 
300 
450 
000 
800 

36.42 
36.40 
36.51 
36.55 
36.49 
36.31 
36.00 

21.78 
21.80 
21.56 
20.80 
UuM 
17.06 

16.29 

1,000 

*  "36.16 

6.04 

10211 

28    OS 

75    48 

0 
20 
100 

36.55 

20.96 
21.02 

■'**36."55' 

20185 

300 

36.42 

17.81 

500 

36.22 

16.29 

700 

35.73 

13.38 

850 

8.57 

1,000 

"""86.67* 

6.64 

lUr.28. 

10212 

28    10 

75    18 

0 

36.00 

20.75 

20 

36.56 

20.  f« 

100 

36.56 

2a  50 

300 

36.26 

17.77 

500 

35.97 

14.62 

750 

35.10 

10.01 

1,000 

35.08 

5.62 

1800 

35.01 

8.67 
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Density  on  Profile  Cape  Florida-Gun  Cay,  1914,  Corrected  for  Pressure 
BY  Ekman's  (1910)  Tables. 


statioD. 


Depth. 


Density* 
corrected 
for  pres- 
sure. 


Station. 


Densltya 

Depth. 

corrected 
for  pres- 

sure. 

Meters, 

0 

24.47 

100 

25.34 

200 

26.83 

300 

27.84 

400 

28.61 

800 

31.09 

0 

25.18 

100 

25.84 

500 

27.74 

10202. 


Meter*. 
0 
100 
200 
300 
400 
.500 
700 


24.74 
25.34 
26.65 
27.46 
28.26 
29.04 
80.03 


10203. 


10204. 


a  At  temperature  in  titu. 

Density    off    Chesapeake,    "Bache"   Stations,   January,    1913,    Pressure 
Correction  from  E khan's  (1910),  Table  4  Only. 


station. 

Depth. 

Densityo 

for  pres- 
sure. 

Station. 

Depth. 

Densitya 
corrected 
for  pres- 
sure. 

10157                   

Meun. 

0 
18 

0 
20 
86 

0 
20 
100 
200 

23.65 
26.40 
25.92 
25.94 
26.28 
26.60 
26.69 
27.31 
28.50 

10168 

Meters. 

0 

20 

100 

800 

700 

1,100 

1,800 

0 

20 

100 

200 

600 

1,000 

26.57 

10159  

10161 

26.63 
27.06 

10160 

28.39 
31.04 
32.99 

36.20 
25.58 

25.64 
26.10 
27.11 
29.60 
31.90 

o  At  temperature  in  situ. 
'Roosevelt"  Stations  Off  Viroinla  Capes,  January  and  February,  1916. 


Bearings. 

Date. 

Depth. 

Station. 

Bearings. 

Date. 

Depth. 

station. 

Lat.  N. 

Long.W. 

Lat.N. 

Lonfi.W. 

e          / 

•        / 

Meters. 

•       / 

0               / 

Meters. 

D8442 

36    551 

75    57 

Jan.  27 

19 

D84fi0. 

37    22^ 

75    14i 

Jan.  28 

28 

Sl^::::::: 

36    67} 

75    36 

Jan.  27 

19 

P8461a 

D8462 

37    22 

75    24 

Jan.  28 

13 

36    57| 

75    11 

Jan.  27 

88 

36    35} 

76    44 

Jan.  31 

20 

D8446 

36    58 

74    41 
74    36 

Jan.  27 

131 

D8468 

36    3M 

75    18| 

Jan.  31 

26 

D8446 

36    56^ 

Jan.  28 

479 

D8464 

36    361 

74    68 

Jan.  31 

38 

D8447 

37    21| 

74    27 

Jan.  28 

415 

D8465 

36    37 

74    421 
74    40i 

Jan.  31 

60 

P8448 

D8449 

37    2li 

74    82 

Jan.  28 

94 

P8456 

D8467 

36    37 

Jan.  31 

340 

37    22 

74    40| 

Jan.  28 

59 

38    21 

73    88 

Feh.  1 

125 

a  BeU  buoy  W.  i  N.,  U  mitoB. 
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60       EXPLOftAtlONS,  WESTEBN  ATLANTIC,  STEAMEft  BaCHE,  1914. 


Tablb  of  Tbmpbraturbs,  Salinities,  and  Densitibs  at  "Roosbvblt"  Stat[0K8, 
January  and  Fbbruabt,  1916. 

(Doistty  to  at  the  temperature  in  tUu,  corrected  (or  preasure  by  Ekmfta's  (1910)  tabte.) 


Btatkn. 

Depth. 

Tem- 
Kure. 

Salin- 
ity. 

Denstty. 

Station. 

Dapth. 

Tem- 

Salin. 

tty. 

I>«|. 

sity. 

D8442. 

(>g443         

Mtttn. 

0 

11 

17 
0 
9 
18 
0 
18 
38 
0 

27.5 
55 
131 
0 
56 
110 
188 
238 
478 
0 
55 
110 
183 
238 
414 
0 

27.5 
55 
92 

•c. 

0.11 
«.67 
«.67 
7.22 
6.95 
7.11 
8.33 
7.89 
8.00 
11.39 
11.11 
10.88 
12.33 
12.22 
11.83 

iai7 

5.80 
10 

10.56 
12.56 
11.67 
10.56 

7.78 
10.28 
10.56 
10.56 
12.22 

80.93 
82.34 
80.79 
83.01 
33.35 

23.12 
24.39 
25.52 
24.13 
25.92 
26.23 

D8449 

Mttm, 

0 

27.5 
67.5 

0 
11 
16 

0 
12 

0 
19 

0 
U 
22 

0 
18 
37 

0 
18 
55 

0 
55 
110 
183 
238 
293 
337 

0 
20 
55 
124 

•A, 

9.88 
10.67 
6.95 
7.22 
7.00 
5.83 
6.22 
7.83 
7.89 
8.38 
8.78 
8.56 
8.89 
9.56 
10 
9.38 
11.11 
11.39 
12.22 
12.23 
12.67 
12.60 
11.89 
ia56 

lau 

12.60 
10.83 
ILU 
11.11 

S3.M 
84.69 
33.36 
83.87 
88.37 
82.67 
82.63 
80.25 
83.17 
33.64 
83.68 
33.66 
33.96 
34.02 
84.28 
84.02 
34.88 
34.61 
34.72 
84.97 
35.06 
35.32 
35.26 
35.30 
34.97 
84.29 
86.01 

26.14 

DS450 

26.39 
26. 9B 
3I.U 

D8444.              .  . 

1 
D8451 

31.36 
36.39 
96.67 

33.64 
33.63 
84.63 
84.58 
84.56 
85.28 
34.49 
34.96 
35.21 
35.30 
35.25 
35.05 
34.38 
34.76 
35.19 
35.35 
35.21 
34.94 
34.38 
34.42 
34.58 
35.12 

26.32 
26.36 
26.43 
26.63 
26.68 
27.46 
26.20 
26.81 
27.06 
27.73 
28.26 
29.84 
26.50 
27.03 
27.29 
27.54 
28.24 
29.23 
26.50 
26.59 
26.82 
27.14 

D8453 

86.67 
83.70 

D8445 

pg453 

36.96 

36.18 

D844A. 

D8454 

36.33 
36.36 
36.34 

1  D8455 

36.4ft 
36.63 
36.83 

P8447 

D8456 

36.43 
36.66 
36.39 

D8448. 

D8457 

36.88 
87.07 
87.68 
87.91 
98.68 
98.58 

8&98 

1 

1 

96.91 

86.16 

87.50 
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SURVEY  Gf  THE  FISHING  GROUIDS  ON  THE  COASTS  OF 
WASHINGTON  AND  OREGON  IN  1915. 


By  Edwabd  0.  Johnston. 


INTRODUCTION. 

For  many  years  rumors  have  been  current  among  the  fishermen  of 
Seattle  that  there  exist,  200  or  300  miles  off  the  Washington  coast, 
banks  or  shoal  waters  from  which  large  schools  of  halibut  come  every 
spring.  The  existence  of  such  banks  is  apparently  the  most  plausible 
explanation  of  the  fact  that  large  schools  of  first-class  halibut  very 
often  arrive  on  the  western  edge  of  Flattery  Bank,  remain  for  a 
short  time,  and  then  disappear.  These  schools  do  not  appear  on 
the  eastern  side  of  the  bank,  and  haUbut  are  seldom  found  to  be 
plentiful  along  the  coast  of  Vancouver  Island.  Upon  the  banks  off 
the  Colimibia  River  large  catches  of  fine  halibut  were  made  in  May, 
1915,  but  later  the  proportion  of  mushy  fish  became  so  large  that 
fishing  was  discontinued. 

It  is  believed  that  halibut  are  never  notably  plentiful  south  of  the 
Columbia  River,  and  it  would  therefore  appear  that  these  schools  of 
halibut  found  on  the  banks  off  Washington  and  Or^on  must  come 
from  the  west  or  northwest. 

The  belief  that  such  banks  exist  has  been  supported  from  time  to 
time  by  vessels  which  have  reported  discolored  water  or  compara- 
tively shallow  soimdings.  Such  reports  have  located  the  supposed 
banks  anywhere  between  60  and  200  or  300  miles  offshore  and  between 
the  latitudes  of  Cape  Scott,  the  northern  end  of  Vancouver  Island, 
and  the  Columbia  River. 

In  the  spring  of  1915  several  small  patches  of  good  halibut  bottom 
were  discovered  by  fishermen  off  the  mouth  of  the  Colimibia  Riven 
The  Bureau  of  Fisheries  steamer  Albatross  was  therefore  detailed 
during  the  months  of  Jidy,  August,  and  September,  1915,  to  investi- 
gate the  existence  of  fishing  banks  offshore,  and  to  locate  the  new 
fishing  grounds  off  the  Columbia  River,  as  well  as  in  the  region 
between  the  Columbia  River  and  Flattery  Bank. 

The  investigation  was  a  continuation  of  the  work  started  in  1914, 
and  includes:  (a)  Soundings  made  on  July  9  off  the  Columbia  River; 
(b)  a  sounding  and  fishing  trip,  Jidy  19  to  28,  covering  the  region 
between  Grays  Harbor  and  Flattery  Bank  and  including  four  fishing 
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trials;  (c)  a  sounding  trip  August  9  to  19,  over  a  strip  60  miles  wide  and 
approximately  300  miles  long  west  of  Cape  Flattery;  (d)  a  sounding 
trip  September  2  to  11,  extending  from  Grays  Harbor  south  to 
Cascade  Head.  No  fishing  trials  were  made  on  the  second  and  third 
trips. 

Credit  is  given  to  the  commanding  officer  of  the  steamer  AliatrosSf 
Lieut.  Commander  J.  J.  Hannigan,  United  States  Navy,  and  to  the 
officers  under  him  for  their  willing  and  efficient  cooperation  during 
the  investigation.  The  expert  knowledge  and  advice  of  Mr.  Edward 
DriscoU,  in  charge  of  the  fishing  operations,  contributed  largely  to 
the  success  of  the  work.  The  fishermen  of  Seattle  have  contributed 
much  in  the  way  of- advice  and  information,  and  the  files  of  The  Pacific 
Fisherman  have  suppUed  many  items  of  valuable  information. 

r£sum£  of  previous  investigations. 

Since  the  year  1885  various  desultory  fishing  trials  have  been  made 
off  the  Washington  and  Oregon  coasts.  Early  in  that  year  the  Port- 
land Deep  Sea  Fish  Co.,  of  Portland,  Oreg.,  sent  out  a  small  schooner 
equipped  with  a  40-foot  beam  trawl.  In  1887  another  trial  was  made, 
and  although  flounders,  soles,  red  rock  cod,  and  a  very  few  halibut 
were  taken  by  both  of  these  vessels,  the  trips  were  not  successful. 

In  1888-1890  the  steamer  Albaiross  carried  on  an  investigation  off 
the  coast  from  Cape  Flattery  southward,  and  found  four  banks,<*  as 
follows: 

1.  Flattery  Bank,  1,100  square  miles,  least  depth  27  fathoms,  off 
Cape  Flattery. 

2.  Willapa  Bank,  110  square  miles,  least  depth  42  fathoms,  23 
miles  W.  by  S.  (magnetic)  from  Toke  Point  Light,  Willapa  Bay. 

3.  Yaquina  Bank,  40  square  miles,  least  depth  42  fathoms,  19 
miles  SSW.  {  W.  (magnetic)  from  Yaquina  Head. 

4.  Heceta  Bank,  300  square  miles,  least  depth  41  fathoms,  35 
miles  SW.  i  W.  from  Heceta  Head. 

In  this  work  but  few  halibut  were  taken,  several  species  of  rock  cod 
were  found  to  be  generally  distributed,  and  floimders  and  cultus  cod 
were  abundant  on  all  the  banks. 

During  the  summer  of  1914  the  United  States  Bureau  of  Fisheries 
conducted  an  investigation  of  the  fishing  groimds  off  the  coast  of 
Washington  and  Oregon.  The  greater  part  of  this  work  was  confined 
to  the  region  between  Heceta  Bank  and  the  Columbia  River,  although 
some  time  was  given  to  the  sections  off  Grays  Harbor  and  Coos  Bay. 
In  all,  38  sets  were  made  for  haUbut  with  varying  success,  resulting 
in  the  conclusion  that  if  halibut  were  to  be  foimd  off  the  Oregon 
coast  in  paying  quantities,  they  would  occur  as  a  seasonal  run  when 

a  Stnnmary  of  the  fishing  investigations  conducted  in  the  North  Paclflo  Ooean,  by  Richard  Rathbon^ 
Bulletin  of  the  U.  S.  Fish  Conunisslon,  vol.  xn,  18Q2,  p.  127-205. 
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they  came  inshore  to  feed.  It  was  apparent  that  there  were  no 
banks  of  sufficient  size  nor  of  a  character  to  hold  the  fish  the  year 
around. 

As  a  result  of  these  investigations,  many  vessels  of  the  Seattle 
halibut  fleet  made  trips  to  the  Newport  Bank  and  obtained  excellent 
catches.  During  the  period  from  May  10,  1914,  to  September  15 
of  the  same  year  853,300  pounds  of  halibut  were  caught.<*  This 
total  does  not  include  several  fares  about  which  no  definite  informal 
tion  could  be  secured. 

The  following  comparison  of  the  yield  of  fish  on  the  Newport  and 
the  Alaska  Banks  is  taken  from  the  report  of  the  investigations 
of  1914:* 

In  August,  1914,  the  average  schooner  trip  (inclusive  of  mushy  fish)  from  Oregon 
was  42,800  pounds,  3,000  pounds  less  than  the  average  schooner  fare  landed  at  Seattle 
during  the  same  month.  Compared  with  the  average  trip  for  the  same  month  of  the 
previous  year,  the  Oregon  catch  was  about  100  pounds  greater. 

In  September  the  average  trip  from  the  Newport  Bank  exceeded  by  over  15,000 
pounds  the  average  of  all  schooner  trips  landed  in  Seattle  in  September  of  eith^ 
year.  The  average  catch  of  sound  fish  alone  from  off  Newport  during  this  month  com- 
pares favorably  with  the  average  Seattle  fare  including  mushy  fish,  being  34,667  as 
against  38,343  pounds  at  Seattle  in  1914,  and  38,657  pounds  in  1913.  The  Seattle 
averages  are  based  on  38  trips  in  1913  and  70  in  1914,  whereas  the  Newport  data  in- 
clude but  6  trips. 

To  all  appearances,  within  the  fishing  area  off  Newport,  halibut  are  as  plentiful, 
at  least  in  Augiist,  and  especially  in  September,  as  on  the  various  northern  banks 
fished  by  the  Seattle  schooners.  It  may  be  said  that  with  the  great  niimber  of  north- 
ward trips  there  is  greater  possibility  for  making  poor  ones;  but  a  few  of  these  would 
not  materially  reduce  the  Seattle  average,  based  on  so  many  trips,  whereas  a  few 
from  Newport  would  have  reduced  that  average  to  an  insignificant  quantity. 

Flounders,  sole,  red  rockfish,  black  cod,  and  dogfish,  although  not 
marketed  extensively,  were  found  to  be  present  on  this  part  of  the 
Pacific  coast  in  considerable  quantities. 

The  summarization  of  the  results  of  the  investigations  of  1914  is 
quoted  verbatim:  ^ 

The  investigation  developed  the  existence  of  a  nice  run  of  halibut  during  a  period 
of  at  least  two  months  on  a  bank  having  an  area  of  approximately  250  square  miles, 
off  Newport,  Greg.  The  run  attained  its  maximum  in  August  and  September,  but 
fish  were  present  in  June  and  July.  A  profitable  fishery  probably  could  be  conducted 
at  that  time,  and  at  certain  places  might  possibly  be  engaged  in  as  early  as  the  latter 
part  of  April.  Irrespective  of  the  abundance  of  fish,  however,  the  weather  conditions 
and  lack  of  shelter  will  restrict  fishing  to  the  period  from  April  to  September.  In 
1914  this  run  yielded  commercial  catches  totaling  over  850,000  pounds  of  halibut 
in  21  trips,  for  which  $23,646.25  was  received  by  the  fishermen.  Average  tripe  of 
40,000  pounds  were  caught  in  four  days  or  less,  the  fish  averaging  27  pounds  in  weight. 

a  Survey  of  the  fishing  grounds  on  the  coasts  of  Washington  and  Oregon  in  1914.    Boreeu  of  Fisberias 
Pocument  no.  817,  p.  29. 
^  Idem,  p.  23. 
cldem,r>.  27. 
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.  Mushy  fish  occur  to  the  extent  of  30  to  40  per  cent  of  the  total  catch,  but  in  vie'W 
of  certain  returns  from  Alaska  during  the  same  year  (1914)  this  proportion  does  not 
seem  greater  than  on  other  Pacific  coast  grounds. 

Halibut  may  be  expected  in  limited  quantities  off  Coos  Bay,  on  a  considerabl\r 
smaller  and  less  developed  patch  of  bottom,  and  possibly  o£F  Grays  Harbor  at  some 
season  of  the  year,  as  a  good  piece  of  bottom  was  located  in  that  vicinity,  althoiigli 
not  a  halibut  was  caught  thereon.  With  respect  to  halibut  and  halibut  bottom, 
the  section  of  the  coast  lying  off  Tillamook  seems  to  be  the  least  favorable. 

On  the  other  hand,  throughout  practically  the  entire  reach  of  the  Oregon  coast, 
there  seems  to  be  an  abundance  of  the  smaller  flatfishes,  some  of  ^^ch  are  food  fishee 
Df  great  excellence.  The  red  rock  cod,  and  doubtless  black  cod,  occur  in  great; 
abundance.    Dogfishes  are  so  numerous  at  times  as  to  be  a  nuisance. 

Scallops  apparently  are  to  be  found  over  a  wide  range  of  territory,  and  in  some 
places  probably  form  beds  thickly  enough  populated  to  warrant  fishing,  though, 
the  depth  in  ^ich  they  lie  may  militate  against  taking  them  commercially. 

In  conclusion,  the  harbor  and  market  facilities,  bait  supplies,  transportation,  aiid 
cold  storage  are  perhaps  too  limited  and  uncertain  to  enable  any  of  the  Oregon  coast 
X>orts  to  become  fishing  centers  of  any  great  consequence  under  present  conditions. 
The  limitation  of  the  fishing  season  by  weather  conditions  is  possibly  the  greatest 
handicap  in  competition  with  Seattle  and  its  proximity  to  the  vast,  year-round  Alaska 
fishery  resources.  No  doubt  the  Newport  Bank  will  provide  a  valuable  addition 
to  the  available  supply  of  halibut,  and  the  greater  part  of  the  Oregon  coastal  region 
will  furnish  a  future  source  of  supply  of  flounders,  sole,  black  cod,  and  red  rockfish, 
which  at  present  find  but  a  limited  market,  if  any. 

THE  INVESTIGATION  OF  1915. 

On  July  6,  1915,  tho  steamer  Albatross  left  Sausalito,  Cal.,  for 
Seattle  to  pick  up  the  fishermen  and  to  obtain  necessary  supplies 
and  gear.  On  July  9  a  series  of  soundings  was  made  immediately 
west  of  the  mouth  of  the  Colimibia  River.  These  soimdings  dis- 
closed the  presence  of  a  gully  150  fathoms  deeper  than  the  inclosing 
ridges,  12  miles  long  by  4  miles  wide,  extending  westward  from  a 
point  approximately  12  miles  oflf shore.  The  northern  ridge  of  this 
gully  was  definitely  located,  and  although  no  good  halibut  bottom 
was  found,  there  probably  exist  small  areas  along  the  edge  of  the 
ridge  where  haUbut  may  bo  taken. 

On  July  20  operations  were  begim  at  a  point  west  of  Grays  Harbor. 
The  work  was  continued  in  a  northerly  direction  to  the  edge  of 
Flattery  Bank,  the  soundings,  with  few  exceptions,  being  confin^ 
to  the  edge  of  the  continental  shelf.  The  method  of  work  was  to 
run  lines  of  soundings  between  the  70  or  80  fathom  curve  and  a 
depth  at  which  fishing  would  be  impractical.  These  lines  were  run 
several  miles  apart.  It  was  demonstrated  that  there  are  many 
small  patches  of  good  halibut  bottom  scattered  through  this  region, 
Bo  less  than  14  being  located  on  this  trip.  Owing  to  the  small  size 
of  these  areas  of  good  bottom,  they  probably  hold  the  fish  for  only 
a  short  time.  Four  fishing  trials  were  made,  the  results  of  which 
are  discussed  elsewhere  in  this  report. 
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Between  August  9  and  19  a  search  was  made  for  possible  offshore 
banks.  The  first  line  of  soundings  began  at  the  edge  of  the  conti- 
nental shelf  west  of  Destruction  Island  and  extended  westward  a 
distance  of  approximately  300  miles.  Three  other  lines  of  sound- 
ings were  run  north  of  the  first  one,  parallel  with  it  and  about  20 
miles  apart.  Soundings  were  made  to  a  depth  of  500  fathoms  at 
5-mile  intervals,  and  every  fifth  sjoimding  was  extended  to  the  bot- 
tom. No  bank  was  foimd  which  could  be  fished  upon,  but  a  sub- 
marine elevation  was  located  whose  summit  Ues  at  a  depth  of  only 
525  fathoms.  This  has  been  named  ''Gibson  Bank,''  in  honor  of 
Mr.  John  Gibson,  manager,  Fishing  Vessel  Owners'  Association  of 
Seattle. 

Between  September  2  and  11  soimding  operations  were  resumed 
along  the  100-fathom  line  west  of  Grays  Harbor,  which  work  was 
extended  southward  as  far  as  Cascade  Head,  the  same  methods  being 
used  as  in  the  work  in  July.  Very  few  patches  of  favorable  bottom 
were  found. 

As  the  halibut  fishermen  have  repeatedly  expressed  their  willing- 
ness to  make  fishing  trials,  provided  they  knew  the  location,  depth, 
character  of  the  bottom,  etc.,  of  a  bank,  the  work  of  this  cruise  was 
confined  to  determining  the  location  of  new  or  unknown  banks  rather 
than  to  the  determination  of  the  fishing  value  of  any  bank. 

CHARACTER   AND   TOPOGRAPHY   OF   THE   BOTTOM. 

The  r^ion  covered  by  this  investigation  is  confined,  for  the  most 
part,  to  a  narrow  strip  lying  along  the  edge  of  the  continental  shelf 
in  the  vicinity  of  the  100-fathom  curve.  This  course  was  decided 
upon  in  view  of  the  limited  time  at  the  disposal  of  the  survey,  and 
the  probabiUty  that  a  coarse  or  rocky  bottom  would  be  found  where- 
ever  a  ridge  or  a  rapid  change  in  depth  exists. 

The  data  collected  have  been  entered  upon  five  Coast  and  Geodetic 
Survey  charts  which  include  the  coast  line  from  Cape  Flattery  to 
Coos  Bay.  The  charts,  as  reproduced,  are  sections  of  the  origi- 
nals: Chart  1  is  a  section  of  Coast  and  (Jeodetic  Survey  chart  No. 
U,  including  Cape  Flattery.  Chart  2,  Cape  Flattery  to  Grays  Harbor, 
is  a  section  of  Coast  and  Geodetic  Survey  chart  No.  6400;  Chart  3, 
Willapa  Bay  to  Cascade  Head,  is  compiled  from  sections  of  Coast  and 
Geodetic  Survey  charts  No.  6000  and  6100;  Chart  4,  Cape  Foul- 
weather  to  Coos  Bay,  comprises  section  of  Coast  and  Geodetic  Survey 
charts  No.  5900  and  6000. 

The  100,  50,  and  20  fathom  contour  lines  have  been  corrected  or 
extended  to  conform  with  the  soimdings  made  at  this  time.  All 
depths  over  30  fathoms  are  indicated,  the  center  of  the  figure  being 
the  spot  where  the  sounding  was  made.  The  character  of  the  bot- 
tom is  noted  near  the  sounding  at  which  it  was  obtained.     Favorable 
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patches  of  good  halibut  bottom  are  located  by  dotted  lines  and 
numbered  with  Roman  numerals.  In  Chart  3,  Willapa  Bay  to 
Cascade  Head,  one  reported  halibut  fishing  groimd  which  was  not 
foimd  by  the  Albatross  is  indicated  by  a  different  style  of  dotted 
lines. 

In  taking  up  the  discussion  of  the  character  and  topography  of  the 
bottom  the  region  investigated  during  1915  falls  naturally  into  four 
sections  and  that  investigated  during  1914  into  three,  viz:  (a)  Flattery 
section,  in  which  four  lines  of  soundings  were  made  from  the  edge  of 
the  continental  shelf  extending  seaward  300  miles;  (h)  Grays  Harbor 
section,  reaching  south  from  the  edge  of  Flattery  Bank  to  Grays 
Harbor;  (c)  Columbia  River  section,  which  takes  in  the  area  off  the 
Columbia  River  and  south  to  Tillamook  Bay,  where  (d)  Tillamook 
section  begins;  this  runs  south  to  Cascade  Head;  (e)  Newport  sec- 
tion; (/)  Heceta  Bank  section;  and  (g)  Coos  Bay  section.  The  last 
three  were  covered  by  the  1914  investigation. 

Flattery  section. — ^Extending  60  miles  west  of  Cape  Flattery,  the 
continental  shelf  contains  numerous  outcroppings  of  rocky  ledges  and 
patches  of  pebbles  and  gravel.  At  the  western  edge  the  bottom, 
which  drops  to  a  depth  of  1,000  fathoms  in  a  distaace  of  25  miles, 
is  composed  largely  of  gray  sand  changmg  to  green  or  gray  mud  as 
the  depth  increases.  On  the  first  line  of  soundings  this  green  mud 
persists  for  over  100  miles,  beyond  which  it  is  replaced  by  a  brown 
ooze.  On  the  other  three  lines  the  brown  ooze  is  foimd  inshore  to 
the  1,000-fathom  line.  Only  at  one  sounding  was  Globigerina  ooze 
found,  although  the  calcareous  remains  of  Foraminifera  were  present 
in  nearly  every  sample  of  the  bottom.  At  one  station  the  mud 
appeared  nearly  black,  while  at  one  other  a  sample  of  yellow  mud 
was  obtained. 

Lying  279  miles  west-southwest  (S.  66°  W.  true)  from  Cape  Flat- 
tery, Gibson  Bank  was  discovered  with  a  surrounding  depth  of  over 
1,500  fathoms.  It  was  first  located  at  a  depth  of  635  fathoms,  and 
at  an  interval  of  2  miles  the  minimum  depth  of  525  fathoms  was 
obtained.  Two  miles  farther  the  depth  increased  to  830  fathoms 
and  after  a  nm  of  25  miles  to  1,600  fathoms.  A  series  of  soimdings 
were  made  around  the  525-fathom  depth  with  the  result  that  no 
bottom  was  found  at  700  fathoms.  From  all  indications  Gibson 
Bank  is  an  isolated  submarine  peak  with  a  siunmit  less  than  2  miles 
in  diameter.  The  same  brown  ooze  which  predominates  over  this  sec- 
tion outside  the  1,000-fathom  curve  is  foimd  covering  Gibson  Bank. 
Specimens  of  Foraminifera  (Globigerina)  are  present,  but  not  in  suf- 
ficient numbers  to  warrant  characterizing  the  bottom  as  Globigerina 
ooze.  The  discovery  of  this  bank  adds  strength  to  the  rumors  of 
shoal  water  lying  oflf  Cape  Flattery  and  off  Cape  Scott,  the  northern 
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end  of  Vancouver  Island,  and  it  is  possible  that  a  bank  or  banks  of 
greater  or  less  extent  exist  off  the  northwest  coast. 

Oraya  Harbor  section, — Good  halibut  bottom  should  be  found  in  this 
r^ion,  although  soundings  at  this  time  failed  to  indicate  such  a  place. 
The  following  paragraph  is  taken  from  the  report  on  the  1914  survey:  ** 

Off  Grays  Harbor  the  continental  shelf,  which  here  attains  a  width  of  25  to  30 
miles,  is  covered  from  shore  outward  to  between  the  40  and  50  fathom  curves  with 
fine  gray  sand,  and  beyond  that  line  out  into  deep  water  is  composed  almost  imi- 
formly  of  green  mud.  An  outcrop  of  shale  was  foimd  on  one  sounding  about  25 
miles  west  of  Point  Chehalis.  In  the  vicinity  of  Chehalis  Bank,  reported  by  Capt. 
Tanner,  the  soundings  increased  regularly  in  depth  offshore,  and  showed  nothing 
but  green  mud  from  the  46-fathom  mark  to  a  depth  of  64  fathoms  and  doubtless 
beyond  that.  To  the  northward  of  this  reported  bank,  and  between  10  and  15  miles 
offshore,  a  patch  of  gravel  bottom  was  foxmd  in  38  to  40  &thoms. 

The  patch  of  gravel  mentioned  in  the  latter  part  of  the  above 
extract  was  relocated  during  the  present  investigation  and  found  to 
be  at  least  6  miles  in  diameter.  Between  this  and  the  100-fathom 
line  the  bottom  was  found  to  be  composed  of  fine  gray  sand  or  of 
green  mud. 

An  extensive  ledge  of  hard  and  granular  shale  Ues  along  the  100- 
fathom  line  31  miles  west  of  Point  Chehahs.  In  the  same  locality 
an  outcrop  of  hard,  rocky  shale  covered  the  bottom  at  a  sounding 
of  279  fathoms. 

From  35  to  40  miles  northwest  of  Point  Chehalis  the  bottom  is 
very  irregular,  dropping  from  77  fathoms  in  depth  to  over  200  fathoms 
within  a  distance  of  a  mile.  The  depths  on  a  line  of  soundings  at 
1-mile  intervals  proved  to  be  ^inrj  H^,  110,  -yxrirj  Tfnr?  «^d  77  fathoms.* 

With  the  exception  of  the  spots  tabulated  below,  the  bottom  was 
found  to  be  composed  mainly  of  green  mud  or  of  gray  or  black  sand 
of  varying  degrees  of  coarseness.  At  one  soimding,  37  miles  north- 
west of  Grays  Harbor,  a  sample  of  fine  white  sand  with  a  few  black 
specks  was  obtained. 

There  were  located  in  this  section  14  patches  of  good  or  favorable 
halibut  bottom.  In  fact,  good  bottgm  may  be  found  everywhere 
along  the  100-fathom  line  between  the  depths  of  90  and  115  fathoms. 
Perhaps  the  most  promising  locaUty  is  at  the  northern  limit  of  opera- 
tions along  the  southeast  ridge  of  the  deep  channel  which  separates 
Flattery  Bank  from  the  coast  of  Washington.  The  bottom  here  is 
of  coarse  gravel,  rocks,  and  coarse  sand.  A  tabulated  list  of  the 
most  favorable  bottoms  follows,  with  location  and  the  character  of 
the  bottom: 

a  Survey  of  the  fishing  grounds  on  the  coasts  of  Washington  and  Or^on  in  1914.    Bureau  of  Fisheries 
document  no.  817,  p.  13. 
b  The  character  -^  means  no  bottom  found  at  the  depth  Indicated. 
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Table  1. — Good  Haubut  Bottoms  in  Grays  Habbor  Section. 


Xo.« 


Bearings. 


Yi  SO»W.)lromUmatillft 

Sf  W.)  from  UmatUUt 

at  8*  W.)  from  UmatUlft 

8.  I*  W.)  from  Umatilta 

8.  •  W.)  from  UmatUla 

N  r.  54"  W.)  from  Grays 

"W  i"   W.)  from    Grays 

WNWr"(Nr68«    W.)   from    Grays 

Harbor  Light. 
WNW.  i  W.  (N.  73*  W.)  from  Grays 

Harbor  I  ight. 
WNW.  i  W.  (N.  75*  W.)  from  Grays 

Harbor  Light. 
W.  by  N.  (N.  »•  W.)  from  Grays 

Harbor  Light. 
NW.  (N.  46^.)  from  Grays  Harbor 

Light. 
WNW.    (N.    65'    W.)   from    Grays 

Harbor  Light. 
W.  by  8.  i  W.  (8. 83'  W.)  from  Grays 

Harbor  light. 


Distance. 


MUe». 
21 

25 

81 

87 

39 

37 

39 

35 

37 

34 

88 

22 

16 

81 


Character  of  bottom.^ 


G:  crs  blc  8;  crs  and fne  gy  8;  R;  gn 

fbebk  G;  gn  H;  gran  8hale 

Q;fnebk8 

G;  bk  8;  8h;  gy  8;  gn  M 

G;cr8bk8 

crsbk8;gnM 

G;  en  and  fne  gy  and  bk  8 

G ;  Sh;  fne  gy  8 ;  gn  M;  crs  and  fne  bk 

G;  crs  bk  8;  fne  gy  8;  gn  8hale 

G;  bl  M;  crs  bk  8;  fne  gy  8 

fneG;fnegy  8 

crsbk8 

crsG 

O;  as  bk  8;  fne  gy  S;  graa  Shale... 


Approxi- 
mate 


8q.  miles  ^ 
18 

1 

1 

16 

1 

1 

S 

3 

1 

1 

3 

1 

40 

16 


«  Numbers  rofer  to  areas  on  chart  2. 

^  Abbreviations  descriptive  of  the  bottom:  G,  gravel;  crs,  coarse;  bk,  l)lack;  8,  sand;  fne,  fine;  gy,  gray; 
R,  rock;  gn,  green;  M,  mud;  gran,  granular;  8h,  shell;  bl,  blue. 

Columbia  River  section, — This  section  includes  the  region  from 
Willapa  Bay  to  Tillamook  Bay.  Off  Willapa  Bay  a  uniform  bottom 
of  fine  gray  sand  predominates  out  to  the  100-fathom  line,  beyond 
which  there  are  occasionally  found  small  areas  of  coarse  black  sand, 
blue  mud  or  shale,  and  in  one  instance  granular  shale.  Granular 
shale  appears  as  a  pseudogravel,  but  the  nodules  can  be  easily 
pressed  together  in  the  hands. 

Twelve.miles  west  of  Cape  Disappointment  is  the  eastern  end  of  a 
long,  narrow  gully  which  extends  to  the  westward  approximately  12 
miles  and  which  is  3  to  4  miles  wide  and  150  fathoms  deeper  than  the 
inclosing  ridges.  The  floor  of  this  gully  is  covered  with  green  mud, 
while  the  continental  shelf  to  the  north  and  east  is  regularly  composed 
of  fine  gray  sand.  From  the  Columbia  River  southward  the  gray 
sand  is  replaced  by  green  mud  with  a  trace  of  gray  sand  which  can 
not  be  detected  until  the  mud  is  washed  away.  Along  the  south 
ridge  of  this  gully  several  successful  catches  of  halibut  have  been 
made  during  the  spring  of  this  year.  Soundings  here  showed  an 
outcrop  of  shale.  Trials  upon  the  north  ridge  would  probably  show 
that  region  to  be  worth  fishing  upon  a  large  scale.  Five  outcrops  of 
shale  were  found  in  this  area,  along  the  100-fathom  hne.  In  fact, 
each  time  a  line  of  soundings  crossed  the  100-fathom  curve,  hard 
blue  mud  or  shale  was  obtained. 
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In  May,  1915,  a  halibut  bank  was  reported  as  lying  16  miles  nearly 
southwest  from  the  Columbia  River  Lightship  in  80  fathoms.  That 
this  is  a  small  patch  is  probable,  as  soundings  made  in  this  locality 
failed  to  discover  any  good  fishing  ground. 

The  report  of  the  1914  investigation  says  of  the  area  within  the 
60-fathom  line: 

On  the  fine  gray  sand  within  the  60-fathom  curve,  about  9  miles  south  of  Tilla- 
mook Rock,  a  small  patch  of  shale  resembling  hard  mud  was  discovered,  but  an  attempt 
to  relocate  it  later  proved  unsuccessful.  Between  Cape  Falcon  and  Tillamook  Bay 
coarse  gray  sand  was  found  on  a  single  sounding,  in  32  fathoms.  From  all  indications 
it  is  doubtful  if  halibut  will  be  found  here  in  paying  quantities,  although  it  is  the  most 
promising  bottom  found  off  Tillamook.  *  *  *  The  bottom  throughout  the  Tilla- 
mook section  seems  to  be  generally  unfavorable  for  halibut,  though  it  supports  a  great 
many  of  the  smaller  flatfishes  and  other,  at  present,  less  marketable  spedes.^* 

The  positions  and  character  of  bottom  of  the  most  favorable  patches 
of  bottom  are  tabulated  below.  It  will  be  seen  that  they  are  all 
small. 

Table  2. — Good  Halibut  Bottoms  in  Columbla.  River  Section. 


No.a 


Becuings. 


Distance. 


Character  of  bottom  > 


Approxt- 
mato 
area. 


W.  from  Cape  Shoalwater  Light 

8.  by  W.  (S.  9«  W.)  from  Cape  Shoal- 
water Light. 
W.  by  nTT  W.  (N.  85»  W.)  from 

Columbia  Liciitahip. 
SW.  }  W.  (8.  »•  W.)  from  Columbia 

Lightship. 
WSW.  (8.  70"  W.)  from  Columbia 

Lightrfiip. 
WSW.  i  W.  (8. 73"  W.)from  Columbia 

Lightship. 
SW.  by  W.  (8. 5S*  W.)  from  Columbia 

Lightship. 
W.  (N.  88*^W.)  from  Tfllamoot  Rock 

Light. 
W.  by  8. 1  W.  (8.  87"  W.)  from  Tilla- 
mook Rock  Light. 
W.  by  S.  i  W.  (8.  82«  W.)  from  Tilla- 

mooTc  Rock  Light. 
W.  by  8.  i  W.  (8.  «•  W.)  from  TiUar 

mook  Rock  Light. 
W.  by  8.  (8.  78*  W.)  from  Tillamo6k 

Rock  Light. 
8W.  (8.  46*W.)  from  Tillamook  Rock 

Light. 
8W.  J  8.  (8.  40*  W.)  from  TUlamook 

Rock  Light. 
8W.  by  8.  (8.  Qi"  W.)  from  Tillamook 

Rock  Light. 


32 
M 

12 

16 

17 

22 

21 

25 

22 


gnM;  Shale 

hrdblM 

bl  Shale 

gnM 

blM:fneG 

bl  H;  gran  Shale 

bl  M;  gran  Shale 

0;gran8hale 

rky8hale 

bk  8;  gran  Shale;  rky  G 

fneO 

gran  Shale;  bk  8 

Q 

Shale;  hrdM 

Shale;  hrdM 


t 

Reported. 
t 

1. 
t 
1 
S 
2 
1 
4 
1 
1 
2 


«  Numbers  refer  to  areas  on  chart  3. 

b  Abbreviatious  descriptive  of  the  bottom:  G,  gravel;  gn,  gieen;  M,  mud;  hrd,  hard;  bl,  blue;  fne,  fine;; 
gran,  granular;  rky,  rocky;  S,  aand;  bk,  black. 

TiUamook  section, — Along  the  edge  of  the  continental  shelf  in  the 
northern  part  of  this  section  are  found  the  Miocene  shales  which 
showed  in  numerous  outcroppings  in  the  Columbia  River  and  Grays' 
Harbor  sections.     The  whole  of  this  section  and  south  to  Cape  Foul- 

«  8ur\-ey  of  the  Ashing  grounds  on  the  coasts  of  Washington  and  Oregon  in  1914.    Bureau  of  Fisheries 
document  no.  817,  p.  14. 
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weather  is  barren  of  possible  fishing  grounds;  only  two  spots  were 
located.  The  continental  shelf,  30  miles  wide  off  Tillamook  Head 
on  the  north  narrows  to  12  miles  off  Cape  Eliwanda  in  the  south  and 
is  covered  throughout  with  green  mud. 

West  of  Tillamook  Rock,  25  to  30  miles,  was  discovered  an  area 
of  gravel,  coarse  sand,  blue  mud,  and  granular  shale.  A  small  patch, 
of  gravel  bottom  was  located  22  miles  west  of  the  mouth  of  Nehalem 
Kiver.  Near  Cascade  Head  there  is  a  patch  of  fine  gravel  in  42 
fathoms,  near  which,  in  1914,  a  good  scallop  catch  was  made. 

Newport  section. — The  Tillamook  section  marked  the  southern  limit 
of  the  1915  investigation,  but  for  completeness  a  brief  description  of 
the  Newport,  Heceta  Bank,  and  Coos  Bay  sections  is  taken  from 
the  report  on  the  1914  survey: 

Between  Yaquina  and  Alsea  Bays  and  about  12  miles  offshore,  a  ridge  was  discov- 
ered on  which  30  fathoms  was  the  minimum  soimding  made  by  the  Albatross j  although 
Capt.  Carrol,  until  recently  of  the  Decorahj  reports  that  he  made  one  sounding  of  20 
iadioms  in  this  vicinity.  This  ridge  is  the  outer  wall  of  a  submarine  valley  having, 
flo  far  as  sounded,  an  extreme  depth  of  47  fathoms,  shoaling  at  its  mouth  to  42  fathoms 
and  merging  with  the  flat  of  the  continental  shelf  at  the  50-fothom  curve.  On  both 
ades  of  the  ridge,  and  principally  at  the  upper  end  of  the  submarine  valley  formed 
by  it,  the  late  summer  run  of  halibut,  developed  by  this  survey,  was  found.  The 
bottom  across  the  head  of  the  valley  and  through  the  greater  extent  of  its  floor  is  of 
coarse  gray  sand,  carrying  a  very  rich  growth  of  such  organisms  (sea  anemones  and 
pennatulids)  as  are  typically  found  on  good  halibut  bottom. 

Over  the  ridge  and  principally  on  its  northwestern  and  southern  slopes  is  foimd 
what  has  been  designated  as  broken  bottom — composed  of  materials  of  a  mixed  char- 
acter, shale,  gravel,  sand,  and  mud — ^in  patches  varying  in  size  and  composition, 
but  all  very  rich  in  bottom-living  organisms.  On  the  western  slope  is  a  patch  of 
coarse  gray  sand  and  another  of  gravel,  apparently  of  considerable  extent,  though 
no  great  number  of  soimdings  were  made  there.  On  this  patch  a  good  lot  of  fish 
were  taken.  ^ 

Heceta  Bank  section. — Similar  to  the  ridge  off  Newport,  but  larger  and  in  somewhat 
deeper  water,  there  is  a  large,  roughly  triangular  plateau  called  Heceta  Bank,  between 
25  and  30  miles  offshore  to  the  southwestward  of  Heceta  Head.  It  is  composed  largely 
of  shale  too  hard  for  good  halibut  bottom,  while  the  submarine  valley  formed  by  it 
is  too  soft,  having  a  bottom  of  soft  green  mud.  Several  patches  each  of  broken  bot- 
tom and  black  sand  occur  both  on  the  flat  of  the  bank  and  on  the  offshore  slopes. 
The  most  promising  broken  bottom  is  in  the  vicinity  of  set  xi,  where  a  lot  of  fish 
were  taken  in  the  spring  of  the  year  (set  i).  Black  sand  is  considered  good  black 
cod  bottom  and  on  one  patch  of  it  (set  x)  a  ftdr  catch  was  made. 

Between  Heceta  Bank,  Alsea  Bay,  and  Heceta  Head  is  a  laige  area  of  fine  gray 
sand  which  below  Heceta  Head  is  encroached  upon  by  the  green  mud  of  the  sub- 
marine valley  formed  by  Heceta  Bank.  Off  the  mouth  of  the  Siuslaw  Kiver  is  a 
small  isolated  patch  of  gravel  surrounded  by  fine  gray  sand.  The  mud  line  trends 
in  from  the  70-fathom  line  toward  the  Umpqiia  River,  where  it  reaches  the  30-fathom 
curve  lees  than  2}  miles  offidiore.  Another  gravel  patch  about  7  miles  below  the  Ump- 
qua  Biver  lies  within  this  mud  area  but  6  miles  from  shore,  and  south  of  this  the  mud 
recedes  imtil  it  lies  beyond  the  70-80-fathom  line  10  miles  off  Coos  Bay. 

Coos  Bay  section, — In  a  line  between  the  Umpqua  River  and  Coos  Bay,  three  sets 
<xxvn,  XXIX,  and  xxx)  were  made  on  fine  gray  sand,  which  occurs  everywhere 
in  this  region  inshore  of  the  mud.    As  developed  by  the  above  sets,  this  sand  bottom 
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seems  to  carry  a  thin  surface  film  of  mud  or  else  the  line  of  demarcation  between 
the  two  extends  much  nearer  shore  than  has  been  shown  either  by  the  chart  or  by  the 
soundings. 

Southward  of  Coos  Bay,  extending  well  toward  the  Coquille  River,  is  a  compara- 
tively extensive  outcrop  of  shale,  rich  in  bottom  orgmniflma,  in  which  the  soundings 
developed  two  areas  of  good  haUbut  bottom,  fine  gravel.  The  soundings,  together 
with  the  yield  of  set  xxvin,  seem  to  indicate  that  more  detailed  examination  might 
locate  areas  of  so-called  broken  bottom,  which  is  more  productive  of  fish  than  shale 
alone.« 

DISCUSSION  OF  THB  SBT8. 

On  account  of  the  fact  that  the  fishenneii  of  Seattle  were  willmg 
and  desirous  of  testing  any  new  halibut  ground  if  its  location  and 
character  were  given  them,  and  because  of  the  limited  time  available 
for  the  survey  (two  and  one-half  months),  it  was  considered  more 
practicable  to  make  a  small  number  of  fishing  trials  and  to  spend  all 
of  the .  time  in  locating  new  banks.  (Consequently  four  practical 
fishermen  were  taken  on  the  first  trip  and  four  trial  sets  were  made. 
Two  fishermen  were  taken  on  the  second  trip,  but  no  halibut  bank 
was  discovered  (the  trip  was  offshore  in  deep  water)  and  no  sets 
were  made.  On  the  ttdrd  trip  no  fishermen  accompanied  the  vessel 
except  the  expert  fishermen,  who  remained  during  tiie  whole  survey. 

Arrangements  were  made  to  carry,  in  the  ship's  refrigerator, 
enough  fresh  frozen  bait  for  one  trip.  Fresh  salmon  could  not  be 
obtained  at  a  reasonable  price  at  the  time  bait  was  purchased,  but 
some  excellent  frozen  herring  were  secured  and  a  reserve  supply  of 
salt  herring  was  carried.  Fresh  salmon  has  been  found  to  be  a 
better  haUbut  bait  than  herring,  the  better  results  warranting  the 
payment  of  a  higher  price. 

An  8-line  trawl,  carrying  about  250  hooks  spaced  9  feet  apart, 
was  used  in  the  same  maimer  as  is  customary  among  the  commercial 
fishermen.  The  sets  were  all  double-banked  and  made  with  two 
skates  of  line.  The  trials  each  lasted  an  hour.  While  the  set  was 
being  made  the  surface  and  bottom  temperatures  were  taken;  sur- 
face and  bottom  water  samples  secured;  and  tow  net  hauls  made 
wdth  nets  of  three  sizes  of  mesh.* 

The  results  of  the  four  fishing  trials  are  shown  in  table  3  together 
with  the  locations  of  the  sets.  The  bearings  are  ^ven  as  a  fisher- 
man would  give  them. 

Set  /.—On  July  21,  SW.  by  W.  f  W.  (magnetic)  19.1  miles 
from  Destruction  Island,  a  bottom  of  gravel  and  coarse  black  sand 
was  found  in  88  fathoms.  A  set  of  one  hour  resulted  in  five  halibut, 
weighing  22,  32,  44,  48,  and  50  pounds,  respectively,  all  being  first- 
class  fish.  The  50-pound  fish  was  a  male  and  the  rest  females.  A 
blue  shark  83  inches  long  and  weighing  64  poimds  and  one  cultus 
•cod  42  inches  long  were  caught.     Black  cod  were  abundant  (44  taken) 

a  Survey  of  the  fishing  grounds  on  the  costs  of  Washlngtoii  and  Ongim  in  1914.  Bareaa  of  FUmcIm 
<locument  no.  817,  p.  14. 

b  No.  000  grit  gauxe;  no.  12  and  20  bolting  silk. 
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and  red  rock  cod  numerous,  29  being  taken  on  the  trawl.  Dogfish 
and  blue  sharks  occurred  in  moderate  jiumbers. 

Set  77.— On  July  21,  W.  by  S.  J  W.  21.8  miles  from  Destructiou 
Island,  a  bottom  of  gravel,  gray  and  black  sand,  shells,  and  greea 
mud  were  found.  The  next  day  the  spot  was  located  and  a  trial 
made  in  101  fathoms.  Eight  halibut  were  taken,  two  being  males 
weighing  46  and  26  pounds.  As  in  sets  i  and  in  the  largest  halibut 
proved  to  be  males,  although  in  the  four  sets  14  females  and  4  males 
were  taken.  Black  cod  were  exceptionally  numerous  and  of  a  lai^e 
size,  71  being  caught,  1  of  which  weighed  36  pounds.  In  this  set  20 
dogfish  and  19  blue  sharks  were  secured.  A  small  stone  covered 
with  worm  casts,  sponges,  etc.,  was  brought  up  on  the  trawl. 

Set  IlL — ^Too  late  to  make  a  set  on  July  23,  a  patch  of  good  halibut 
bottom  was  found  in  99  to  124  fathoms  W.  by  S.  ^  W.  31  miles  from 
Grays  Harbor  Light.  On  July  24  a  set  was  made  on  the  edge  of  this 
patch  in  98  fathoms  where  the  soimding  load  showed  as  fine  green 
sand.  The  offshore  ends  of  the  two  trawls  e\ddently  fell  on  a  gravel 
bottom,  because  both  of  them  brought  up  small  stones  the  size  of 
ducks'  eggs  and  cx)vered  with  organic  remains.  But  2  halibut  were 
obtained  on  this  set,  1  on  each  trawl,  weighing  22  and  24  pounds, 
respectively,  the  latter  being  a  male.  A  number  of  other  fish,  21 
black  cod  (9  yoimg),  7  blue  sharks,  2  dogfish,  3  arrow-toothed  halibut, 
and  1  flounder,  were  caught. 

Set  IV. — On  July  22  good  bottom  of  gravel  and  coarse  sand, 
together  with  a  Uttle  green  mud,  was  found  on  the  southern  ridge  of 
the  deep  channel  which  separat-es  Flattery  Bank  from  Capo  Flattery* 
A  set  was  made  on  this  ridge  on  July  27,  SW.  by  W.  20.7  miles  from 
.  Umatilla  Lightship.  Three  hahbut  were  secured  weighing  94,  55, 
and  30  pounds,  all  females.  About  150  black  cod  weighing  40  to  50 
pounds,  10  dogfish,  and  8  blue  sharks  were  caught.  The  black  cod, 
according  to  the  fishermen,  were  the  laziest  and  most  numerous  they 
had  ever  seen.  Only  one  trawl  could  be  hauled  in;  the  other  was 
bitten  off  at  both  ends  by  sharks  as  soon  as  the  haul  in  was  started. 
Many  of  the  black  cod  were  cut  in  two  by  the  sharks,  numbers  of 
which  continually  swam  around  the  ship  at  the  surface  of  the  water. 
From  the  number  of  birds  ("black  hags,''  gulls,  etc.),  whales,  and 
sharks,  the  proximity  of  good  feeding  grounds  was  plainly  e\'ident. 

Table  3. — Locations  and  Results  op  Halibut  Fishing  Trials  Off  the  Coast* 
OF  Washington  and  Oregon  by  the  Steamer  ''Albatross,'*  1915. 


8«t 
No. 


I 

II 
III 
IV 


Position.    ( All  bearings  maKnetlc) 


Date.      Depth. 


SW.  by  W.  I  W.  (mapnetic)  distant  19.1  miles 
from  Destruction  Island. 

W.  by  S.  i  W.  distant  21.8  miles  from  Destruc- 
tion Island. 

W.  by  S.  i  W.  distant  31  mfles  from  Grays  Har- 
bor Light. 

SW.  by  W.  distant  20.7  miles  ft-om  TTraatllla 
Lightship. 


1915. 
July  21 

July  22 

July  24 

July  27 


Fms. 

101 
98 
95 


I 


Character  of  bottom. 


Gravel,  coarse  black  sand. 

Gravel,  green  mud,  fine  gray 

sand. 
Fine  green  sand. 

Gravel,  fine  and  coarse  gray 
sand. 
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Table  3. — Locations  and  Results  of  Halibut  Fishing  Trials  Off  the  Coasts  of 
Washington  and  Oregon  by  the  Steamer  "Albatross,**  1915 — Oontmued. 


Bet 
No. 


II 
III 
IV 


Number 

of  skates 

Diutition 

of  gear 

of  set. 

used. 

HOUTM. 

2 

1 

2 

1 

2 

1 

2 

1 

Bait. 


Live  herring, 
fJTozen. 

do 

do 

do 


Fish  taken  (catcb). 


Halibut  (Hippoglossus). 


Number 
taken. 


Range 
of  size. 


Inches. 
22-60 

10-46 
22-24 
30-94 


Total 
weight. 


Pounds. 
196 

225 
46 
179 


Average 
weight. 


Pounds. 
39.2 

28.1 
23.0 
59.7 


First 

class 
(between 
11  and  80 

lbs.). 


Average 
weight 
of  first 
class. 


Pounds. 
39.2 

3a7 
23.0 
59.7 


Set 
No. 


II 


III 


IV 


Fish  taken  (catch)— Continued. 


20 


10 


I 

QQ 


It 

I 


29 


o 

1^ 


150 


It 
■gl 


L 

If 


Addenda. 


Double-banked  set:  4  females,  1 
male  halibut:  1  blue  shark  83 
in.  long,  64  lbs.;  1  cultus  ood, 
42  in.  long. 

Double-banked  set;  6  females,  2 
males;  1  black  cod,  36  lbs.;  1 
small  stone  with  worm  casts, 
sponges,  etc..  attadied. 

Double-banked  set;  1  female,  1 
male;  a  large  sea  anemone;  3 
rocks,  size  of  duck's  egg,  cov* 
ered  with  orgnalo  remains. 

All  females:  many  black  cod  ex* 
ceptionallv  large  (40-50  lbs.); 
many  indications  of  a  good  haU> 
but  bank;  birds  dipping  over 
water,  many  sharks,  whales, 
etc.,  1  line  bit  off  at  both  ends 
by  sharks  and  lost. 


YIELD  OF   THE   BANKS. 

On  July  25,  while  at  anchor  off  Grays  Harbor  buoy,  handlines  were 
used  for  about  an  hour  and  a  half  and  150  hake  {Merluccius  produC' 
tus),  2  dogfish,  1  rockfish  {Sehdstodes  pinniger)^  and  3  "sole*'  (Eop^ 
setta  jordani)  were  caught.  The  hake  proved  unpalatable,  the  flesh 
being  watery  and  tasteless. 

Food  of  the  halibut. — Just  over  the  edge  of  the  continental  shelf, 
where  the  water  rapidly  deepens,  will  be  found  many  strips  of  gravel, 
rocky  or  broken  bottom.  It  is  on  these  patches  that  halibut  are 
found.  Many  of  the  fishermen  think  that  there  is  a  seepage  of  fresh 
water  which  carries  away  the  mud  and  fine  sand  and  which  attracts 
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the  bait  and  the  halibut  themselves.     On  such  a  bottom  will  be  found 
growing  sea  anemones,  pennatulids,  crabs,  starfish,  and  other  organ- 
isms which  form  part  of  the  food  of  the  halibut. 
Mr.  Thompson  **  says  of  the  food  of  the  haUbut: 

The  food  of  the  halibut  ia  well  known  to  exhibit  great  variet>%  but  the  data  recently 
collected  indicate  that  it  differs  widely  on  different  banks  and  may  be  quite  limited 
in  any  given  locality.  The  range  of  food  has  been  found  to  include  crabs,  sea-anem- 
ones, starfish,  sand-lance  (AmmodyUs  pergonalus)^  dogfish  {Squalus  mcklii),  ratfisli 
(Chimxra)  (Hydrolagus)  {colliei)^  Cyclogasterids  (of  determined  species),  the  arrow- 
toothed  halibut  (Atherestes  stomias),  octopi,  gray  cod  {Godus  macrocephalus)^  salmon 
{Oncorhynchus  hmUch),  and  even  occasional  red  cod  (Sebagtodes).  It  is  here  deserving 
of  remark  that  the  crabs  and  the  gray  cod  form  the  vast  bulk  of  the  food  on  many 
banks,  while  on  at  least  one  the  halibut  used  mainly  the  sand-lance.  The  crabs  and 
sand-lance  were  eaten  by  halibut  of  small  size  generally  in  shallower  line.  Thus,  in 
90  fathoms  off  Middleton  Island,  of  130  stomachs,  59  per  cent  were  empty,  39  per  cent 
had  gray  cod,  2  per  cent  had  crabs  and  the  arrow-toothed  halibut.  *  *  *  Usually 
but  a  single  kind  of  food  was  found  identifiable  in  a  single  stomach,  although  this  was 
far  from  being  a  rule.  A  large  quantity  of  the  particular  kind  of  food  is  usually  found, 
indicating  that  the  halibut  has  not  moved  so  rapidly  as  to  leave  the  type  of  bottom 
on  which  it  was  found  before  the  food  caught  was  digested.  The  presence  of  small 
worms  serves  to  indicate  the  capacity  the  halibut  has  for  picking  up  minute  foods. 

The  problem  of  the  mushy  halibut  is  one  that  must  be  solved  in 
the  near  future.  As  much  as  50  per  cent  of  the  fish,  when  delivered 
at  the  market,  have  been  found  to  be  mushy  and,  hence,  unsalable. 
At  the  time  they  are  caught  the  affected  fish  can  not  be  separated 
from  the  good  fish,  but  after  being  on  ice  for  some  time  the  meat 
becomes  soft  and  can  easily  be  shaken  from  the  bones. 

There  are  two  kinds  of  mushiness — milky  halibut  and  white-meated 
halibut.  In  the  former  case  (milky)  the  meat  will  become  soft  and 
falls  away  from  the  skin  and  bones.  In  the  latter  variety  (white- 
meated)  there  will  be  found  running  through  the  white  flesh  what 
might  be  called  lean  meat.  When  culling  fish  a  small  gash  is  made 
in  the  tail  whereby  the  condition  of  the  meat  is  made  apparent. 
Sometimes  only  part  of  the  fish  is  mushy;  the  tail  may  be  mushy 
and  the  body  good,  and  again  the  reverse  may  bo  true.  As  to  the 
cause  of  this  condition  of  the  haUbut,  nothing  but  theories  has  been 
advanced  up  to  the  present.  The  Bureau  has  the  matter  imder 
investigation. 

In  addition  to  the  halibut,  black  cod  (Anoplopama  fimbria)  was 
found  to  be  abundant  at  all  points  between  Grays  Harbor  and  Flat- 
tery Bank.  Near  Flattery  Bank  exceptionally  large  ones  occiured 
in  great  abundance.  The  survey  of  1914  reported  that,  from  all  indi- 
cations, black  cod  could  be  fished  in  the  deep  water  just  off  the  south- 
em  and  western  slopes  of  Heceta  Bank.  Fresh  black  cod  is  a  good 
table  fish  and  in  some  places  it  is  considered  a  delicacy. 

a  A  preUminary  report  on  the  life  history  of  the  halibut .  Report  of  the  Coxnmissloiier  of  Fisheries  for  the 
Province  of  British  Columbia,  for  the  year  ending  December,  1914;  also  a  Progress  Report  in  the  Canadian 
Fisherman  for  December,  1915. 
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The  rock  cods  or  rockfishes  occur  abundantly  over  the  whole  region 
surveyed  in  1914  and  1915.  The  halibut  fishermen  do  not  take  these 
fish,  of  which  there  are  many  species,  but  small  local  boats  take  and 
market  them. 

At  San  Francisco  several  companies  carry  on  large  fiabing  opera- 
tions for  flounders  and  sole,  but  farther  north  the  interest  hes  with 
salmon,  haUbut,  etc.  While  making  dredge  hauls  for  scallops  diuing 
1914,  flounders  were  taken  in  great  quantities  and  to  all  appearances 
were  in  greater  abundance  than  off  San  Francisco  Bay.  This  should 
prove  a  profitable  industry  if  properly  taken  up. 

Dining  the  latter  part  of  June  and  the  first  half  of  May  practically 
the  whole  of  the  Seattle  fishing  fleet  were  fishing  off  the  Columbia 
River.  It  is  reported  that  2,000,000  pounds  of  halibut  were  taken 
at  that  place.  From  50  to  60  boats  could  be  seen  at  one  time  fishing 
on  an  area  not  over  2  miles  square.  Prince  Rupert  and  Vancouver 
boats  also  visited  this  bank.  As  the  percentage  of  mushy  fish  in- 
creased from  a  nominal  percentage  at  first  to  50  per  cent  of  the  catch, 
the  fleet  moved  north  to  Hecate  Strait  and  landed  its  fares  at  Prince 
Rupert. 

But  three  schooners  have  fished  south  of  Cape  Flattery  since  that 
time:  The  America  took  40,000  pounds,  50  per  cent  of  which  were 
mushy;  the  Daisy  landed  at  Prince  Rupert  a  fare  of  20,000  poimds, 
the  percentage  of  mushy  fish  was  not  reported;  and  the  Mary  took 
5,000  pounds  early  in  September,  reporting  that  there  were  not  nearly 
the  munber  of  fish  on  the  Newport  Bank  as  there  were  in  1914.  The 
Daisy  reported  that  there  were  "quite  a  few  fish  off  Newport." 

In  the  accompanying  table  a  comparison  is  made  of  the  amount  of 
fish  taken  from  the  banks  off  the  coasts  of  Washington  and  Oregon 
during  the  years  1914  and  1915.  There  are  no  records  available  for 
May,  1915,  or  October,  November,  and  December,  1914. 

Table  4. — Quantity  and  Value  op  Haubut  Caught  by  the  Commercial 
Fishermen  Off  the  Coasts  op  Washington  and  Oregon  during  the 
Seasons  of  1914  and  1915. 


Month. 


May 

June 

July 

August 

September. 

Octol)er 

November. 
Deoembw. . 

Total 


I 


Number  i 
of  trips.  I 


Catch. 


Value. 


Pounds. 
18,200 
22,S00 
119,500 
186,S00 
271,000 


618,300 


$683.  o;) 

&M.  0.) 

5,098.75 

6,92.5.50 

10,2.S5.00 


23,646.25 


1915 


Number 
of  trips. 


C) 


Catch. 


Pounds. 

(°) 

1,620,000 

13,000 

5,200 

38,000 

1,930 


5.000 


1,683,130 


Value. 


$85,511.50 

937.50 

285.60 

2,037.00 

135.10 


375.00 


89,281.60 


o  The  returns  for  the  months  of  October,  November,  and  December,  1914,  and  May ,  1915,  ar«  not  available 
but  they  are  probably  small. 
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SUMMARY. 

Along  the  edge  of  the  continental  shelf,  in  depths  from  80  or  90  to 
120  fathoms,  good  or  favorable  halibut  bottom  is  found  in  many 
small  patches.  Between  Grays  Harbor  and  Flattery  Bank  these 
patches  are  more  numerous  than  in  the  region  south  of  the  Columbia 
River.  South  of  Tillamook  Bay  there  are  very  few  spots  of  goo'd 
bottom.  These  patches  do  not  hold  the  schools  of  fish  for  any  length 
of  time,  and  the  largest  of  them  can  be  cleared  of  halibut  in  a  few 
trips  by  the  fishing  fleet. 

In  the  region  under  consideration  the  schools  of  hahbut  appear  to 
arrive  at  the  banks  from  a  westerly  or  northwesterly  direction,  and 
this,  taken  into  consideration  with  the  rumors  of  shoal  water  off- 
shore, would  seem  to  indicate  the  possible  presence  of  banks  farther 
out  to  sea  than  any  now  known.  The  discovery  of  Gibson  Bank 
would  seem  to  lend  support  to  such  a  beUef .  It  is  desirable  that  a 
thorough  survey  be  made. 

Black  cod  occur  in  groat  numbers  along  the  coast  of  Washington 
and  should  support  a  large  fishery  if  a  demand  can  be  created  for  this 
species.  Rock  cod  should  also  be  marketed.  Dogfish  occur  in  large 
numbers  and  might  be  utilized  as  fertilizer.  The  smaller  flatfishes, 
flounders,  sole,  sand  dab,  etc.,  are  also  found  in  great  abundance. 

EXPLANATION  OF  CHARTS. 

The  charts  accompanying  this  report  are  sections  of  those  issued  by 
the  Coast  and  Geodetic  Survey,  to  which  have  been  added  all  the  sound- 
ings made  by  the  steamer  Albatross  in  the  years  1914  and  1915.  Near 
the  figures  representing  the  depths  obtained,  and  near  many  of  those 
contained  in  the  original  chart,  have  been  entered  the  bottom  char- 
acterizations for  that  locality.  The  positions  of  these  soimdings  are 
accurate,  as  in  most  of  the  cases  at  the  time  of  sounding  land  was  in 
sight  from  which  bearings  could  be  secured.  All  doubtful  figures 
have  been  discarded. 

As  Uttle  or  no  fishing  is  done  inside  the  30-f athom  curve,  the  depths 
and  bottom  characterizations  have  been  omitted  from  between  that 
curve  and  the  shore.  The  10,  20,  30,  50,  and  100  fathom  contoiu* 
lines  are  included  after  being  changed  to  conform  with  the  soundings 
made  in  this  investigation.  The  lighthouses  and  other  positions  on 
shore  from  which  bearings  were  taken  have  been  indicated. 

Areas  of  bottom  favorable  for  halibut  are  inclosed  by  heavy  dashes 
and  numbered  with  Roman  numerals.  Tables  1  and  2  contain  the 
information  pertaining  to  these  areas.  The  character— means  that 
no  bottom  was  found  at  the  depth  indicated.  A  table  for  abbrevia- 
tions used  is  shown  on  each  chart. 

o 

Digitized  by  VjOOQIC 


U.  S.  B.  F.— Doc.  835. 


Chart  1. 


/ 


fx 


a ,p^ 


S5?  ?.§  J>^J>'> 


I 


^ 


H 


^^8^^$:5^«6:3[ 


s& 


H  a 


il 


l4 


!2^ 


21 


.s  r' 


3^ 


4q* 
SO 


§^ 


Z 

o© 
II 

So 

«  c 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


3  2044  072  196  470 


Digitized  by 


Google 


Digitized  by 


Google 


